


Institutional Archive of the Naval Postgraduate School 


Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1989 


Transfer of military technology to developing 
countries: the Turkish case 


Akgul, Aziz 


Monterey, California. Naval Postgraduate School 


http://ndl.handle.net/10945/27314 


Downloaded from NPS Archive: Calhoun 


| Calhoun is the Naval Postgraduate School's public access digital repository for 
D U DLEY research materials and institutional publications created by the NPS community. 
get Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS'‘s first 
KNOX appointed — and published — scholarly author. 


LIBRARY Dudley Knox Library / Naval Postgraduate School 
411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 













































































































































































































































i al lat “4% sf OT ee ee Fe ee on ee ee ee Ss ee =es o 4 
prey toe ee a, "y ' "OPA au Vom 6 SFU ag MAP On Bee me, VAMOS A CMPLCR Be che «OM Qe hf .25 0° USE AER 
cae aud Oars AO) 9 a y's a ee ee cee ae ? > § fmd ter Bo Mustetasp 8s at De Ort Sh. Weed: Joie, Or gre ole cfm o PQs aw MAY- : 5 4 
oy : ae ete ee Seo OF one ° ere Bar wey re Bun C1 AGA: Mey” See shes ACR EN  AiecaAwe tsIte, aee'a ©. \%ed Nee nate mnieac sinc ingle 
' m1 . ° erg Fee es gs i . ee e P"are" nde ere" ‘m@ e340 °4 aSeQ Ye Sao ds tae +o aA Oe u. ’ 
: we ' te Peevoaren ie ea tro ” J 7f Spree cralaez s : a wy Srey midrh 9 Ente Maat e Soy ectee jo UE VLAN 
: 2 "se San fey 42 ee ! tie Si ee eh) ee ee Le ak a he- es mennere 
‘ < r : ot ate gt eee son Pa ht “ : at a “malef4°4 WL telier UA Vel ee « Ah iota weep eerie pre 860A Rosen 5 OI M 
ee ee 1? a $ sp Ot = 8ST, ang Oe mere nr terme Fiori iti @ mee aes ty is eey res Oe eee ry ee) VE OPG BH MBIVILMIOR SD 90 DITA G 
. 1 ol Deel Ih eerie ay. > tof pp 8 heer. i i beater 1 Meg RRA lA OAs thee: A Aeo sos taeia a wD no EE alte oh 
s"h tom 8 ve tte a >» $1090 0 & ‘5 Wes Ce ae Marshals: & © © thpeem UR Beg. @ase- aot © GABE GST RA TAS Bude ASORESEISEM™ © 75 Bg pet pe 
® » o oe eer ' ‘ = ae > 9.5% @° "= eF AS FEO? 2Pe. ‘oz at de 914aga 2 ULAR LEA Whale “Mehe Reh: ar AL azasy i a hee & ast Q hea POCTESS-Bennn.d8 omen ab é. 
F 3 eae ass ee 8 ? re »% Ce a ee See # Retecd 014 E15 8 Od OFCcOP SE SOPs as BOsss TIdALO-D1e OLO1R de® 2) 8: Ae Gade haw Ockenenss SUNS sennee. 
: a ' » ‘ @ee ee" ha © 3% be Pare 108 8 uw 2e°Or Page? re we tena ¢ UD ESD — aaP 0." 3, Geer #. a @ OM OSES EMR athe 0' m4 Ag P coh" Aaass oor G/M 0 poe 
: 1 ‘ een nt f = be te fF 4% *ye a Po Th 8 eo Qh © 8 454 B. oD 8 UAT oR User aseeteas De Ripe 4 
eae 1 s = 6 @6 1 OFM Dy . eye i St ere. ) 2? en i ee ery oe OD Qh eo pO HR SIR Rds -VAfAc PMI @ BIVinsh.¢ a, - 7m 
~ 8 toe toe os Ges are Pee) ce wet t UB "9 tb sfa ya ere.asg" oat ABS ey “ee a Ft eee L wale 
. oon . 4 1: 1: . *.e st ete A 5 6 «6 sgt 4 ©  spigdek® = oFeB * “s Oe en er wes Tt 1 1 P ee i oe ee oe ee \ 
uy bg . 1 4 ? 4 < phe uf ‘ anita ° ann ea . : een A ott mle « Mee ee fa isen aaa 2.8 BLD BRCOTD © 434 BLUSE REk 2.05.2 BOA OPO 2- ce tan rs APS Ssh Bow 
: ae ; vs ‘ : Bote md a> @5 2 > Qeaues DS ORS He wf Pn he WR o wie, SOR HLA PLPAD. ALO WU prsenre Side Vy Olam BiPeser 1294 Sem= me sie cl raladal bbe agy 
' , eS re ALLE OT SUSe as 1a Aer et Fe Me PRS gg cw 4h OBE Boeke 2.e My ete 4s 6 at @& RBs ome BOs 10 Bee. FATE. wi Rie, FO Me set 6 Ef tne c tied oen hase NOOR £8 x 
i ‘ Bis Aes ' ‘ UI nie " Px tte! eu 9°? *Suxet £ 1 el Gok atte eee aerate AX PEER RAG. a2 a. Mey VFN DP, SMM Rela i” Bt VHssei® mies tgy. on Meremaneneestegehe 
: : ‘ a CC aL Ie en! CE ge 70 era Fenye eee agrts 18 aah ERAN @ AM.00050 050 F ODM: te 2M Pasosa ed Are sesaye ole ne NESS? Ora TOSS SEW S Ba 108 
' : Be ' SB caer 6 >. oa 4 «88 ge Te ater at 8 OO Behm Ghee ME GRP ATRL EMAL SOON RIM, ORR. h8 § © A NTd2 18 AS? # APE fad S-% He, A HITEM MBER AA aREte segeg. 
a -¢ Se ae m4 ' a BEMUR Vem e Oo ns) as COW? PRO A ete ets Da asa eB eeidet” Mirncass: a:ecwsesaZb:s « |? rtsane BO ag ~ **2 £QS AGO) Wohaae? 0 Are OP 
oes i : oe ae ay) Mas : oo Cafe gi ere a Sean 1 eee "ERO TAN Ara tee ote eS. BO TH CRS ate re 8 AL a Pie 0.8. 9 US Orr 8 heres" 7° SYP FO ELAR Oe Mage EDRs MEA VRID 8 
1 . . oad ot . 5 eet | a ee Wee ee » “8 a @ wah Dledgrarn’e VM PsPesatnrraw I b-gimie- dig % Ozese.8 + geame Me Me py RENSS Ar te BE MB Cemen ee am @. & 
‘ pean eae ' mel > Sealine mC Oe of 1 eng Sle CT OAs Oh ‘ £9 Ae osu UAE HAR e “g 18 A? 6 wd ren as ger ied Ye VAGse ow. 9 53> £0 ow Os NOXo SRG! Mano 41 
LY 1 - spt naseg ‘ 5 a et arty ie > “one a OO attg>eh m% ae Biber BE 1.86 Re Reese “505g @ Reem gTe @ SO oye eaat Yo de creer h Yt) fer'ag te he 678 hs Sete ty —t-s0 be! & 
haut ‘8 wo Tne on ’ 2 = 3s oa ar | #* Ppa OL Pee DUE Ale er * Oe ate OMe ARO As MOD ME 46 2,8, 052 ch eR «BD qi Q IRSA & MEBID Acood So? RV *A-ms MO PeSnerMnmgantegesr el: 
: e ) 1 ' - 6 Gere FE Rete Oe BT AM ON & DE Zagtee RAE APN ecesD Cad. Mee eran: = & Mi acMcedtesese .g0dmesd I epgrd<a® Beak two OMA3 8.0m 
- is aang “he 2 ¢ 88nn si ? fa ots As eee 19m> " © Ofae tee of a RILe B14 2 DELO © OLA” API P eS ee =P 25:0. O MEROR APE DESMA. SAMS "ge-S MH BOre-cee-% Me Ree 0 ormrapay 
, 4 a mons jest I DUO yes ir ' ‘ One nt EH MLTR OU DE AR. Othe Ao iS od RERe EM en Seengie © 08 RASA Ree meh ARs RC]Lee BI ORLORHS®- SAT! Meaney o, Or tea mNEh* 1s wee 
‘ ee i. ee ae red IAT GO lit pOheret >» "4 Soe © 1 Fb wes OB IN tO Bw 8 OLEARO Fe Ok PerAELMIESRRSS Deed WIG 4 OLA E.R PREM Lge WR GEOR Wit Ob ee C0. O.0-hE 
. ores sa ‘ 4 ' es. “8 1 > e af ef 4 a "s  e@ 86 eB AH He come gee ADB 0p Tad FE 6 ark Jorn Cand Wile 0 @ teh af822g968 B.S ihesara 82d or © mas SEA Soma mpash V0M/ 8 4 
: “se : ‘ 4 . ok Re ae e Oaitees 8a 1 Pn ae a TPQ et Bed &. D2 & UDB 6 meg gw 8 4A 8 nas aenage cB Oh PH. Ora, ONGK Rat Agh APUGS © Pe BeO ge 264) ap hy Sud Sh Pte. Ya. 
a, : pel etme oy Poteh gg 8 PT 86 apate thee ASD OME HVA eon LY F O'S 6 EP Ooo & O-e.cearotiatss elaget #10 a8: on © PLO19 OBa ae BLS SOne Reema @ CFOS sO 890 040 OIF 
5 5 . re . . Ses me er QR ehay "sme e Re treme hai 90,4 8 Ut Ar entasg oh agg ew BO PAPISE 0 Be BIBL PFE G. HUM © VOABWS Y & Ei Peng Dees F-B1S- RB. M ChRoeaiem Teme 
he b fd eS Cat. lst oe i ea or re | oe. sae «1? Siew Pe ey Wee oe thy Ome a aoae Bet + AISe Mee Sree One Ste GS Me WONT Psertt el eda MAmapaneic OQ ABb oven, gM. 019,% 
7 ae fe ore get et ee mS p i oe ee | eT he Mee oleae @ @te t She AMS Re Re BP 8. 82018 eo ece 8 ew pO. Lie R.Br et & Qrtte gas tre © i Q14 Rsarks teaser MAY SAPs 
. . oa ' aT ie Pach Dee aU 8s] " Vetge 1? Toe toepeg Mar ty Q desteee fp FARO 8 9 0a fe PauTP gS MUPAMa ye Ose HRS TIL YP We g8 5 BASE ROMA 04.) 00 Or OS Oe Pap ruth Or MMEF OAs O04 
7 ‘ ‘ 4 ‘ t"ehs @ eee ' he ots ee en eres tt > © Oem sastet 3. ep Qaer (Cee ee re B Ont oy ORTES WOFe oeenm. BS as Ma MESS Af Rp aody Dn. -PORPE/ aang. & Cy attareqs tesmey Basal $0.04. 
: i AG to : ‘ e+ Pe tee ' ‘ Pe: ns ed EB eatin. a ye Wud or Pm Neas8 oh Oe eLeoi tARa Me On 0 40 QREP RS oO RIATH) HE 
ee toa A ' ic i ee Ue ihe fe yh mae GL or gee por ae Page 18 Se orn se Mate Fy ABO 00.0,8 © Qi aley MebFos-B%, phe eMAOs RRoa' Sy Mot. 01 Os epee nel BEATE Ms « 
. . , 7 1 ued ' U a ' ao > SEs "poe. a enna ter Bee 8 O78 4 Ore mings © ti Proretaerhts SoKe Boe Om © Rr Aes 0 Amgps of cat ate S209 Lokehe Agate? RRP 
. . - Le a Cee € 0 a ene Sens . (ore bee Sr ties wep Pe RN ee Oger ge "ee MILD REP DAES TS 0 pa'e@s & Ot. e 8 ADS PERG OeGon “age. ante, 24 We OQ es Ace, 
oo rr Uitete Boe eta Of4 B40 8 ten 1 PAet € gee eta °° OREO Bee PLFA TH PRG GEM s ALA? O49 B01 TERY RBiOLHO Se 00! BdLQLE/S 190m ARMM iE 
1 1 U a ' there PU Uh age F%d ¢ ry) a ae Sy ee Js =n. Pt en oe i ee ee Soh 78 HGF W781 G1 AG © 6868 HBOS cE Oe Mele. 059: OG be 
: ' 1 . La hae A Goa ter te es BE @ratet® G20 BM Fig 4, 0,¢dnaases oO @ MER HRM DE? LATO O® Ko® Gam BB VISCHoATReArerenAe Ms Where F240. B.OAe* “hs I 
s a ' ae ’ a ‘ 1 4,8 0G @ + ee 8 Gee et 8 Or gre © 8 My tae wg tw Pee, Foor Bre & OVS VAM D BaSl 81 hy Os Vesey s ove; Rader tenbah sty boegt le mye, 
. Pan 1 ' ane eo. 1 Tard te dew 6 oF det Rep sec tste (PAIR, Ble: GIP ee HN OFS Seber cpe' hs © Ore DrA Sse ate Mi OeMwteagn Bate Gna. R Camhs ted I 
bs f8 . ' ‘ ‘ Bast © + ge te pee att BP cre gee OHM HOO METH se 6 SRY OSE WR 2 CCH TDWWVO O's 8'R- OHO 2 ErE d, Ry Ws Oe cade Pag Qow.F tes ahs bh, 
7 bs : _ fn . OR Pe mr He eh ttn at Beet DAS Ee @ BOF Ore BeeMegn ges SoD ReGas F Risoa Me's vie gite 8 6 OMe HCI Rrae a8 Gsetwiiiy dh ©: 6.90.8 mde” 
x Rae . a : ‘ ® "a4 eo he ee O.o bm Be MMe MRAd- Oo) eure Grqrd o B's M B,9, BS “WVERM. Los Re AmwessonesePhate® Seo-®, 
‘ , ra iY q ue u ye beta 6 OM AF Et orn runt gpe SF 2 BD COO LENA ORs APREM, FHw @ go Dame OO Os 28-80 O OGets BES G"M, La Dawson TORS BeSaer By Care 
. an) ', ' e a i ’ ’ $a. aoe ¢ re 14: * eu? Verse atte 8 a Brbe WF § PeAFO AMI AA OAR HO) O20 Rpe VT, WP ee Be B be ®t Serr grgones eo avg te eye 
s 1 ‘ . ot Lar) ' ’ a ert ine 4 oe o See 04 ore te dee se) 2 hoe Deve “14 Vye oe 21a) de Opt rt crm ORR eO Rom Car ebwe ote G. Ree Mo Oy ag 
. , _ 4 e. un > e' ge 1 oMen nee Pre BOR = be Or fn gM * Oe vide 8 CDF e1'e AF) MDE ree HAP A Ble BOTTA He Ors Br SOacrseSCawegts dager: Wee Pedas hr Osh Oy tye 
fte * ane Bee one ’ ‘ . 1 1 BR ORs "eer rte e semen COA 6 0R@ Gro seye @ WAeh wf VIMO Ad Gets? Sa8.D 994. OntyMere 
: . Ye ® i ‘ 5 a ae a) sie oe i ee eee ro ree i i or ++ OR Nee s fA 200, BO Wodonr SHI AAe Vo RFE AP O1 OB Ve Qememeesnne 0: Gye agen, 
° Lie ee ‘ 1 ° 4 a a 1 ae 1 Th a Bee Bet 8 eee % areas en o egp% OP Ve OLY: COeDeS gy OS 108 STM Al eteTevoee ar tet oT) A1PEEe® OK4+ 
y 7 - =¢ he | 5 i i e Ce 2 > see s aie = ah Pe pe elt, Os apa gp He ORR Wee 8 Rae, Ohm BOTS Meds Heed Weg eh De Os Syme eB 4 Ps Moms Og 0) RIS why Sire: Or Woals + 
: Oe ie -* eee J TAC, Tea Te | PGe UO ayy) als git ’ DEM e Ua tn gg w te regte COPVE TH NFO Caer pe OF tn, Ome OT BENS 6 Bor Ehir Me grernr Crea a Mme Sys Otte Wy G2 Xo. Se Qeenes Peas aes e ip Cote Hae 
2 > Y ot iM fos om ‘ see te one 191 . 1 Sw Meter c efeae Melt eins tm BX © Gre T Fe TEM BW FAM AAS OS F SOE Le Blaser inane ashy OWE 9 phe D Mize” o rm, weMMahoL ese dod-a, meou 0 
. bs : ree ee es he ee, ® " ‘ s' Soe 1 1 ee Ce rs ee Fe ee ee 5% «MES Oy BOGE Bereaes Voi FH WoW GSad®, Gy ek ppp Ae 8 phe Etat. $Me 8, Oy 
. . ' ’ 7 be . : s 8 oe 1 b 900ts tO ee es 2 Orr e 0 Om Barts Bese certs eee 8 BO be Baye Ved Arey! Cla wer® Qe meme | oR WMe TBUsVaw Rego @ SL AESOILS Bonerwes™. Pe hoe 
e ' eu . ce Se 1 oot ob © © «1 6.0) O%0 Tene t rpetieelacecs a 1ftg ee oe oe et @ BWew -wmErse hers ene my helad Thee he 0 
: . RP ee Tee Pe Aen ee a . eer sone te Bre Fw ob Rime BABID Bagh © HEED Be Coe. Repos o Sep Meh *:8 RW PRX Roeway wee re MEM Sete Vato tor 
: ae . Tree) ot ' Leon Ferm at Ft OPPO OF Be eee ew 0 Os bw Bt Mh 8 Fake Dee Oe ee ee ee ee ee 
: 7 ne > . ets ¢ 3' ‘o- 1 Cr ee CC ee Oe ce Pe ar eh Y Sword DWVWS Pema s Cre. tag Wo Oodwwr Mm Oe Mah 
m4 ' eas 1 . . ou a ents Ete eo ERerg Ucar Bs & Ove OFING Br te8 = BF D SF T 6Af9 movocan™ Dae LOO Nats a2 dac™ BA he a sear % 
. , Wins g : : ‘ eee Oat eee art . a ee CC ary ee Oe eee Yeo ee ee te et ek ieee 
. = . oo “@ * Se! L) ei ape ek ri Mer ene 4 te PPREN Mee Com Ftem © ompmads te Boas FESR RS Ome od te By A OTA HY 
2 ' ‘ » oe sl ‘ oo. . ’ recy bal a Wet a m. 2 ote © hes Ure a te tt cet U.Oee¢% oete® King Bh. te De. ks. Vimeo bel es 
’ * ass +4 : » ON e8re > > Ore Ree renee a6 PPOFS My Oe OO DOO Tage WATT L nays Yen Barat" Ne My URES Pre os 
: : oO ’ ane Bre ahold 1 . . 1 16 6 > ar 8 Re RP te He ogg we ae ray Ol | PNER te = "Or ece Bere be mm add Re VB. 8 -O_wene ope W toretedpG & Oy 
J . ! Lid s ' soiled » 1 "es ’ 6 to MePals Ore © pte & 0 ote eat ect » OD Teens Parv-06r,@ ts % w Preie rpm SeeP ST TOG oe Ye eHReleimgenrs CP eemea ener Mer See) 
4 ' 1 pee * eee »1 nema?) goed ars Aarne 1 aTBp ete 6 te 8 Pe wy more oo Bt Hye rere gt Seer OFF BD DOF ue BED OSMORE Psat Te WAP te Mibeseree> ME 
ya - a tee at 2 ane ‘ CTT le eas 11¢ pt pae Tre fo ow tee tte, et Tage le awe peg ereess & 0 eye® tte + SP Mah antt Singers: gore a2 elbaers ORs MSe Qu hay Se MER: 
Be RA ee bs : ar Te ata) ere) geen’ 8) ee? Ce apyer OP OH ee ww be oe TT Oe 1h. e woe eu Rre Tee 0 me |= OBR Ope core Pp BEST NE 88% “Puen e we FA © Dr We bye mense, Wee: 
1 cee | et a Par . Our 6 ae * fp ab he > ete bemere ag nd Omen 6 Or AaP ere g § Cees 800910 Care d MTT ett Reeve .er erases Dees n8d at Ou. Oat ee? — SHU poe, 
1 ¢ on ' . . oa ’ ad 14 om oe pore ee a ee Lar ed oe he Oe ee ee Ce ero a) Qf Beka ueads fa'e eo tem Ne aAvtee 
: oe ‘ ' . . “J ‘orf ' see Ge Ss Ge “ee hats BEE me as Oem a > 44 8 Oo BeeeD Oe Se Bone Se BAe oem (fete: fame Tp bstere4 im he % 
. . ' sent wu ‘ a "1 ee 1 eotts um WO. Deeg? . 4 Or: FROFes o* Beinrente O40."0 ~ “a. ode: op mat Mes ty ewe! 
' » .! ary ' ’ Pik Pe my cet £8 vie As Op: & 1B VOCS ar VE Rehr! aye Val eMgss 1 Pemaveg 
‘ ’ ‘ , . ) 1 a8 4g 0 Oe on a] le. ¢@ a Ge #9 s4ea,d OF Q9d Bers Gane & 
Ly oo a2 ta . e 1 Cr On Bote eo ons 62 a StF abt 
: . ’ Ca . o8 ° Wace © San carte fo 8 asa 6 WS Betnte 4 . 
oo. e to. ae | ee ate? 1 Segue © > erept Sea vt spo @ te) Peer esare? » tak 0 rapa ts gt oFe 
’ » . ' . tau oneues® The rf yes Tee ee oe ry oe er ee. rir.) ok rem Se er Cet yy 
e = ® a) » ete. # Op © pr @gors A Pre MED Ode y elrBs gh MF R1g Foe 12 ORS Wd wr orgele FE" 9 Meee, omer ips Bs ooh "Sow teh 
- Pp os . ’ 4 = Coast ea I bi) 7 ue Vee 6 ee RO ote tate = 8 8 8 Re Dee we = OG MP Oe Orme Rig OB Cot, BS BWA Gad ge ooh TH Ber HS i Hy LaRae HTP. pOree ote 
? eu Ce at L ey a Se en ny 6 ff Qtr ec agtn & # OomN 8 Ore VIM=Swmre pee ae % tat “Mode averd ce fay teres -'agmate tm eo tenniha toe way 
. ° "4 Cy) a o%e of Rivets te ioe har] ae © 8h oe ceney® ont TOT! Oy Ce we kh ge te” oe OLere VW tre vats Boge oR Menbe Ow MeRsm § TB O Erde 
i 7 ore . oe 4 ee te’ oe so oe = NO © >be a mshG Se = ace ve ce © BD Bee or 2s Oe Pah CS PF wOFn KIWrOS SOMES Re TEA Rages f) eht te ih 
“ o2. 1k > SE i $e one * “ss 5° B of Reset tor pea we he FO BM Fee wep ete ae + 0 08 |e weve n.d © Qtr O-0 Be Gh mm Set Oenfamreys Yebee > License 
. . 7 an) 5 wie .- 41 GO NP ee eth pw ah eh oO § Bia R swt He ne be re we ete eteks ve Sipe © tatenstentegel Wii Meroe mm Renaheortee Steer’ 
6 . of ren ‘ ° ate SN ee nc ' He Ndr mmo tune POMOC © oe ary BOER oo Moe cBBON RSs SENS bad acer sererntor 
; 1 a Ae eae + ' Mote. ersty vie eS wah's! Tepe Weteen es oe Ovbaternts M estes 
' ‘ . =e 0a Oe ne eee eeam one yi + ae BOL 7 RUT TOMaeGheg 00H. @ 
Mig 1s as | + 2 e e won Walgre maha bins 5 ty Be Othe “as Pmmeety ag hse om, 
ue _ i sire ha See ain ar. RO Re rg sa! ° Dates et Re Sm Me EK BQ & 8, 
: : ee fn ee oe " otk #iibue Gy ufey @ on4e o Bangd? > ed Maeda reenns Le Ohaie <= % aw 
as . f : aye , 1 e@ © ee og = EW Ree Ost eee =. Re OK ere DW odeet, pA QR: We eoucsed. . "=P 
. . i : i As ed 1 t oo " Ne apt ese seette ag bretifes® Hh 6 ws Fe 6 8 MP Olhdte “Re = heme dy SeO—) aul 
1 . ' ” ete el 1? r me 1 ston . © Be deere OrR gt ey “sted Beg tee oH We ante pwee BS # Mag? eet M0 tee 
7 . oe - ee oT fare ew 98 680 dort 5 MOR +% VOre Boge aS 2,6 _ Rod BE PRe che 1%, CO Gr“ rhe « 
. . ' ' ° » Cars » » rea % * ° a at e gar Be cele te 61'S we We eevee eae PheQeOe " = 2. & shee 
. ° Lt 1 « etry [ia > ote) Ene 4" fad mod s ohh & ae tre tbbse -_m& & “2 * 8th pote ett he Ste tte la 
bg a 7 e _ nice one . is ac a | . ore'o tp oTont “8Q 8" af Beret 9 ®, pets & © @ritge.e’ « ERT te greets NBL me oh He G Yt ne: 
io oS e*. ' >. ee * ‘ cole « = pe m eo ay A ee hw rt & he Tk Saher 8866 eke © tea gte THT OSD fete ke 
1 . ' » . xe »* Oe . ' ° ro © te ay ee? Ov) et ee heey «Fale tay scenrce orbs ete afer" Whede n* PofNe ANC SAN ote rwdug 
. . bt . a 1 1 e s* ee os %e ee @e.a Ba ot Rie a's & @ ry on Seer re ciety wrod .cenesrye & Se fedee Gs = eatg on ef itage es soit had - et! 
: : : : , ‘ ete pe Ls «Sea Phe ates <9 be ~ wae oe ee weet Jere S 7S" os ot oe se We ound oben 
= Pe Bt Oe te ‘ . e ® > 4 a "e Pye ‘ ry r) er «= “whats ane << "@ 4° af | eM » fae my 
7 . . si | . x e o* 1" 2 1 1 WN &e 7. Pr & ee Pace . Tm entneace @ ite s wache * or 
ioe LI e' “a te eau", Berny 4 ® cof fi at afrBe 2 pie Gen o8e = Rigs re 8. A oe he ee ye ee age 
re . Ld i) ' a“ * 8 etal 1" a) Se) Meanie e » “a fe wen 0%, fe en ee LX a ee wl £ Oo" og 8 we se bee 8 & Fe te @ ae pe ome aT ene OF 
ie ' -e ° > ” a oe 8 ve ne 4 é > = eg fade nave » 8 Yee tdtes fob Xe oer» J& See oSinoe Pa te 
. : . 3 1 aoe eon @ mae Sek gae . ea’ =] ' o? “4 of totme & 6 fF um octet ph OS ae ° fener ane © 
ia * . . 5 . 1 “Vv 8 . *, tet . we. reer a ee y ° fiwy Soe LLeRSol o fies ¢ Se at, LY retta 
: ° , x ' % of © sy @ eas « fe els 3 e -%er e ¥ mobi. she er 
. ' , » . ‘ a 7 oye 8 > we : 1 * ech «pon? - es a id Bd 
se. ’ . . Pi fe 
1 ’ 1. 1 ul * ' of 
i not > 6 1 “8 poe 
2 . » ° .* yi 
. ® ‘ a ' Py 7 ; 1? 
o @ by ‘ . ' 3 Car 
: i : 7 , ' a ae 
. Ld 4 . 1. 
a . eo FP © Eye , ' 7 
8 s . 1 + oo4 a 3 » 4 . 
: 1 1 . ‘ ". ve 
bd . 4 = ’ 
. a i 1 . 4 , 
i hd 1 . bd -@ . 
* ' 1 . Py 1 
7 ‘ 1 ‘ = >eet es 
; ‘ . Py . . Nie . ios 
. ° oe. a 1 . . , . 4 
a 4 ' a: o. fon fF ok Ae tte i a 
‘ ea ® » 8 ' re . ? eee by of we OE Beas! 
1 ' . cay . @. *e L ' . a 6 % 8 Ze, oF ogee 6 2» ope ls 
: ' ; tr Lait ne a oon oar) ° a e tg? a e Cae he! x 4 f@xte OS oD Be” 
i A i ere : a oe ¢ 2 fas, 
’ ’ e ' 7 : . ae eae : cae fe 
e A é a . 7 a te rier e! 
7 f) “. ° . © O'S gh 4 Ree 
- : . ost »* a “@ 8-440 en Peete A 
' . > . * “a OMe e Ls wy © 
7 pipe . tS 7 ae oc * 5 $ OY eves ae ied 
' e of » & ’ $ 3 tafe Ue ghds Fad 
: a ar] . oe . » 2? f ; a tty oan eeece @ 
: » . : : “RC ger a © 2» ot *% 
: . na e >» » . 7 ° =“ ee ee hl t.eles “sera . 
2 - » 1 » Ie ee ‘ ere es et c°? Tt, 
‘ . » . » . ' . » +. . . ’ oP. 0ca, te’ %8 Qt % 
1 . 5 a é pat 2 ef gut & Bary 
>» . t »* . ry ee Ce 
; o ‘ eer ‘ om 3 esospe aber * 
» ys » » >. or ik fel nel Suantenl fo 4 J 
oo4 . . . > te r erect! os * 
: ; 1. s. * . : é ’ ' Shee : H 
: . Tass hy . -@ ce fle 
i mo ; a , : diet ene wet ae ee Teen ke we a te 
. : nas : ‘ s : Ui a, et eee o* 5e t Ate sele sh ore Pug? FPL e.0sy arts Satin 0. 0 1S pl ce? Me er iteeees Pre Sag 
e ’ ' = vs @es ae | > ' .ts ’ o p> 2 oy PO -@ o> > Be ae 4 FOR > mg mRrepes = ota pe, > 4t yerPe re i.e pers. 2 “ger ¢F sf 
. 1 . . * . Rene . : Pape oo? ’ ow PF pe boggy = © 8? Ark *_.,> 3 tere « “* © P wee con 
a <4 ans Cr at ee - . 1 Weg ys . NPe ke en e ae > eta tae bar ry >> 4 3 fe 1° ove gers wt re ee ee crew 
. . . » ? ets. 9 ® ° fee * 4 o> ‘ , oe 5 » gE whee © 4 &> tue @ “ete tee 4 °° a , Soiweog ° aes Ot gt 
. . ‘ > ee 4, . 6 . » - qr toe a >a rn Seu ge mie © 4 8 Ge ee ee ar a eee I | vag"? Fe? *, bella bat i oe Pe e8 f°. ee 
¥ 7 s id ' : #4 OF *. » + # gen eo? Ce « a ie ©" 1,008 Pes -¢ wt Get r : C7 «~ He wmHmegtyenye se 
’ . - ' . . +p see » ote . seer a gl er 5 Sgyaee oem, e oe -@ » Meee a en er) -° gg repre 
erat * : ° 1 ae wae op 8 Bee oe % FEF OPP § ope yg Bor go FHKBs sere OCU BH oT Pere Ce Apes yvigrmers 
. : ° reer ioe mae ee Re aS A tea ee | MS ign 4) G8 el eae rele eteipiee- Mee Come cep kel nae roe we oe gt 3 
' » . Py . é = geo" © bem Ser B te e Oh ar ee) ery 8 ra, ae * a > 8 eree te oa ocge gtr 
i » a 7 as « e . a U 2 » 8 ‘ Cris bs e¢ * eet > 080 a - LPs - Ee rw? oo oreo HP ¥.° 8 #%.§ ¢ a wren ee bes eet EI Lacs ad 
P : , » ° . 7 fs ; oe we . 1 P#s, 1 . oe "yx 8 ger gees woe 6 FP FF 0 BHF ovenge A LP ok Wee af WE Get CT ek 
' . e oo. 1. °? ’ ’ 1, tee a ay @e.14 ° +. 8 © a ‘ew em r) + Feee “ee o cece Dd Le id ae Pyroowyg be aad ee we 
' ' ' 7 ' @ oe £ - r] a noe le @ eee * m™yeeek oa yee are ° er oat gee wore © . omryerres ote - 
, 7 a e ae » ye at el Beye) mye Lr ee ® . vwepoe ‘Mm eee ee ee ere tH EF Ree e OF OE O ° we (Oe CREF © 
1 ’ . j > oes ’ e ® 1 Pa tee ee | oo get 08 © yp eneg $e 9 wo oe so? \Ovwe oe « erigeere Serre e° 
1 . er . eon, aang e osu a ate 0 ae J ee "2 2 © 0? coy ~™4 eo ee o we eF2, gett ene . *4 e . ad gt 
eo. ' eo. i . 2 8 @ . . e . ' tae | ® 7 @ ° ee * as Ce ae Wd fae aerere e Le dt be tea ee J oe ° r rary fe? 
' . P . J « . e- Vien “9 ele e. . . ° ? . AANCE Pisce 2 “Ol@ g wnOe cele: Srenle Co emp eres & Cee Mtoe MIS 
5 : P . tee oe ° » af . 1 . ° - Ie 1‘ 1 e egy erp setae oy ’ ee qree pe eg? ome © qzere LA ate ct (= bea 2 that °Qe fe 
- ig : . ° ‘ 1? ra +s oye > 4 ete 1 tie Seer Giga” pian Pr er i er or ea? Cn i ee wey a? om ow 
; , . » ‘ » ' Cae | . 6 * 6 + 9 Sete a ar fils <9 ° r @ cbwee @ ee ah ae | ot why a CN eal ee ti ed ery 
. . te epee 1 1 a ° ) 1 + ° . 4 ee aee@ @Qanre a CUR eae bee eFr% &, F OF bem om * we Fr ¢ ow Fe 
‘ es. os 1 ) or 28 ae e Lr er a ee | . ae 4 eo he 6 . nr ‘err, wpe ew A ld Cn Sled okt af 
"6 . ' ' on =. Lig ‘1 ve } e foe feea or ore ee coool te rr fey Ns ee eet © aa Qmrrees we omg 
' . , 8 yg | : , ‘ t 2d a ° ye ae or gee we ° Mey ° @ e\~ry « Sgrwiers cow es Bw? bed ore 097 = 
uv ye Hy ‘ a a ° ° ‘ at 4 Cre eaoont He CLO etree 0 ww wee ene egrger es @% wm ge © ¢ %e5 e arama Poe 
' 5 ° ' pre ‘ date ey) a “preeew rer ww 4 wo ie qewee Oe ome Oce © Pm FC PEF TOs | PEO HM TT 
' se 4 Ce on . re | » . ’ ele ’ a ee ey oe 8 . eutote ar ee ee er > tee weve Us wr piel 2. a 
a? . LO sc ctr Po Ta Ya In al Da Jeet eal Vase i ofae A aere pee @ ,*fd © %ee Co ety Pee Giske? re SPM PL OL Mee A Pe 
r) ' > aes ‘ » se a e >» a) ’ ‘ '¢epnree ye we aon 1 eee eo 58 6 BOR e HERE FS eNere We OF era 0) 68 6° oan. eee 2 
» Ul 4 : » e epee ° ’ a) ° 4 Cre en eT) 1 2 Oty 1s 2 © p pee B Yes eer Ps ae ee ~~ ~- * td 
4. a ‘ 1 Chen! be ea | ‘ . e 6 Lr ea en ee eee 14 @» etg9 > 0 0 enw se pte Sass 198 8 Oe Ot Gyere oe e - 
: ‘ ‘ . ° Bie en Biv ar) ° e < . 0 fe ¢ ¢% ane e ad uo crews x ee avyte & 
. ! « , . ° seeaea ’ e ° eee ee Ca eee a? Ye on i or i ° et ee @ad & ome Fr Se at A hed * 
) ' . m4 1 U ‘ U ° ° ae. ’ sere an? i onre he eT ee Oe ed) om = Cee eryre tow 
' ‘ > 1 e -@ eo # ° ’ La e ° ’ e see ° ee a a ie) e ¢ ° se ee - SS e = 
. so . e es Pec 2 oe ee Bh 04 . 8 ee my coe megs Ot Pers FHF etre. Palate 279 EHP 
= aye: ir 1 . 8 eo 4, es ‘oe ag Ce er | ten 8 e ® ° oe? ee ee e Se FW we soot” we sore eres f 
' i. +6 7 oe "betas ’ oo. (> te > es ree ob ie + 0th HP Bg area » ot gt gtr 8 ep Cet GF Ww GYHFe ete —9 
. . » ‘6 e ’ i] se ' Le 4 mee ‘ et wa > ee eg i ee 4 i a ie) es) 00 a. 6° © Gabon 30 84) 8) 8S 0) piy,e-9 ry <6 eee C82 S ge mc e «4 
18 » ° ’ ? > 2 04 ° ‘ Co) ® eos ey © ees 2 ae r) ee ° “~ Qty VE FOTO Le Ere COTUrT-erOrN® 
e en4 » ae a! se »e @« o sore ° i * see ’ ee °° oe oe er e @. oye © 6 ORM Ra ote 8 aes we OPUS 
as F » . ' ve . erxrwea . 8 ‘ a ‘e@ e448 gi 14@o ‘e@ a ar e . 0 > Pe i a Pd a ae a 
»e 6 o ’ . 1 ' ote ) e 1 ° ' an er i 7 eae i ee ete, ° ce | steve eets @viacee oe OMT bid 
. » . ° a e*e 2 . >e18 > eae peee ¢@ a5 @ 1 ee@ ee * €]@ eon wit eqs ge 0 © FET PeteR Crp @ =atery ° 
s ° ¢- 28 . ‘ «oo te a ee ee o 16 40 Retr Oo oe Cee ogee = 6 oR eee GF FOB w  & Ar eeNY 5, 6 
‘ 1 ’ 4 » 7 ° i] bea de oo of Ce | . ° ee or er Pd eve ° ae Cote ser ee 7 oe r e es mm we Pw wo OP 
. . ' ' ° . 1 9) ’ e484 4 . ateve ‘re re i oe ee ee | © 82 8 ewe + Bhumyerse ee e o © Be were Sree = row 
: $ o%e ° 6 » . ‘ . ics >s¢rfere ee 1 wt >» ¢ ¢ eg ef ¢ YS) a s 26 re me comory ® We 
. . ’ . . ot ee. ‘ Py 1 ’ nou bene Peer prepanrr ate ebhowet e@r-en es ee a ODM VW HHA’ OR OPCW KE Corre Gere 
oo. . ‘ e 1 U . te 5 Petes 1@ e>» ee 8 leoe ow - ¢ % eowr tease ~~ a WSCC eerwme es oer 
r ' » 8 ere ° » ‘ Ce a ee er | + ibe ’ 1¢ © ep Pp og r) ie aoe ee er | ° oo i °® ow Eee } ° eee oe eet ph gine 
. . " ' ' ° »4 @ » ae ¢ ‘ e . . oo i | wHsr, omyre te oe yee’ a te re * 
a , 1 ea i] ‘ ' . ° ve e1?e¢@ erece: Ht ca rT . ° eo? 1 a> he ee a ee ee ee wt O23 i emaay® 9 tere a 
< ’ . . » ' ‘ erent ae | a te 1 o ane ae ee en | Ce en oe e « i A ee oe | © POR WPS 8 hostel eve anpayt 
: ' . ' . » oe 64 ' . ee? Scvestase © se Pedes aes cs epeer ese ere: we ST Se 88, Rte CVSS “He ow §6—F 6 "Or 
. e » » > . ’ erie ) e.8 1 a . e ® ¢ © 8 ortsg MOO © © F pe > “VO R8e Sa- 4% peter COP HK FT ew ete se 
1 ’ « ‘ -bhe ® te ry ec ee Epone ' r >be ty} e eeowevy ere ae oy Peht Cat, ae. To wee © oa 26> O'ee 
. * . 1 ve ‘ o % an ee 9 ’ ee oe Owe ee ee , aa “es “aq 9 eye = FF UP y Ov wree 
. oo 4 . eee ee ee ee) oe. ¢e eo @e8 ee Cee ee UA Weegee (FO FE HB By BH eyes emere © O's POTS VHP ¢ 
. ' . . ‘ r e . te oe y | aes 7 ovis ts ope ott e sie we Row &S oo pee POR F 
» ’ -t ‘ 4 tne tare = 'tenrege Bee Web r a: pisnena +6 ese see mee et 9 @ ee ar ON 8 rree awe 0 
1 ie ; ' » poe ' ee oes ow ov & re ous 23 ee ome O28 8 8 ety ot oweneet et bd 
. : » ' » «¢ e@5 » 4 r Cr ee @e- ° er a ee @teer ase ce on i i | I geete)§ werte-@rwer ee Be 9°88 9 
: > ’ z ° Oe ° ry ‘ ? a ¢ ° ' ee aieialte e grease VHS CAE He erste wee weraeye 
‘ ° , ; . i . Y ‘ ‘ oe * @ . ' ‘ © tP@es Bere eray ROD Oe he KE Ow OF TT HF 0 06 8s Ore ENE. OED More gee 
ji Fe F ' ' ’ ’ » ° ’ ‘ e ae sotbeco oe % awvee o wwe we 6% We a” 89 ate 2 RV wee 
» é < . ¢ ‘ . set eeeors s © 8 @ e@ 9 ec estivea, @ espa essere FFHO® ya 7 See ¢ s-9nme'e: oe 
, ‘ » ° . ' s 1 ‘ oar) a | en @ 02 Wie hae & 80 -™ ew Hf Hew e Pe gest: 9 PB wre HMNs 
’ Vs ‘ * of Baris ‘ ' *? o> >. era 08 i ee | r ® ew Rey~pree o Pevy Ce Rt CWry See WE sOryrr~ 
7 ' , ‘ ‘ eo «ae uJ * e@ e escetae = 2 \fr tee zu | Je Pwrey ewe wes epervsere vs 
oe ' et 1 a Pe Se ‘ ® i a) r) ea iam, 90 Aa. ee De Weert £9 & A TR WRTETEWre 
. oe e ° 14 @). 4 ® Ase 8B v1 lee eae =o 7x Pr ie SH HO = 0 Oo wErH hey F 
eee ' bs ota mo Dee ’ ° 7) a Gee 0 4 es Pees 8064 68 52 8 PNA & a9 wl * OFF 8? CO eT 
F , 7 1 « ° ’ Or ry ‘ ve atege ry Pe - * Se'® P Orwety Owe e 
' J ee ' » ° : s I) be, enki a ® arr a eo | ee ree Re peee dS SS oF eve He _ Seve we 
, ' . oo4 » . 1 +4 ° ef, Py e te eo 2. ee ww am. a eMmyvr COE Far os 
. SY ke ’ “ae ‘ . ‘ ss ‘} "> 1 ee td oer dB che bt noob @2A7 pg ty ee ee a ie e ot TOF eS 
s i - » ' >> a 8 ° aecege > ° 6 % a et are wie a gee Lad 
‘ ‘ e* ° 2, Set é ee ee ee sev eese eo OBO 8% ehewrn eo 2a 2Rr = 
: os ‘ 2 i er | ae ee | ee, % STR 8 es 
. U ' ’ ° @1 e 6 e servers a | ee Se = 1 owe 6 ete 8 c°oB ey Paws = optere 
! ° ea ' ° © ¢¢=80e8 =~eea eo eee 8 HO CU ey eet Gem Wome 
’ ‘ ° : . ° t ' ‘ . i ee oc i oe era ae Be Hog PF ast 6 OWEN SEO rye we 
. ee ¢ ee une) 4 4 LY ao Wh * 8 Ce Bes Utes ea & be C6 Be WR Rs CVS VOTE 
‘ ‘ 1 ® e r) er LY é > ieoees © seen seers 86% 8 Heda“ R FP PVA Gewese 6,0-HurT 
. . ’ ' é ee . o% e. ° @ ° « Ce ee | % Ce ead ow & PEVrOR 
‘ & ais ° 1 CY un e Om) 70> @ 8F > 8 OT Te 00 8 8’ erm ete © ® 
° ° ‘ ° ° *Y ‘ e ° e bes ° me e 2. 2S e were 
A ’ . ea s ry ° ty a er ) 8 ew * @nues ae ee ee ~y ose CEQ aHewse™ 
» 8 4 * ' Fwy eae = ia eT. == has @8 esere eee 
' e " ‘ 7 tie 8 a | 1 6 ei ° gee BC ordre es GC Bee GAN 0 HH Ve 1G Cm etwwDE * o 
» 7 . ‘ ® sae % me 9 Py La P j Me" es tienes = 
> . ° a ] ark | * tee oe | a a 7 Edad oe Srvcetert ou 9m Sy08 =F 
> , ’ * oo 8 « &e , @ «Ses i R oul i. i “ 8 OY et eee 
8 s J e * 8 a i. 4 torre 
‘ ‘ P ! ° ¢! P i a ie 4 . ™ pete a 
. % . 8 @qarv ope ie Ow ee Pt" e 4 oe CTR BUR 
e » e ‘ ‘ ea ye Ay ° AS es wd = ae ea ee ] 
1 ° es ® a Y a . 4 mie ayy so a a» = 2 on te eG 
i { » ° Pe | > ry * [ee | we ows gin wee e pre cea se 
‘ ; ' ue o 6 > bee 6 ‘ o's 8 * wo rses Mec rs Cf i= jos “yes Ca « 
' ° of ‘ ) 2 iW - =| ow www 
lege ‘ 4 ° ee 2 | a ‘oa eanen 49S Crea ° 
p : ‘ ¢ : 4 Fy z 4 a — imi e im : Sew tls Neh Selrcnn 
e e eas mu " ear . — wre a qonet 
' ‘ ‘ 8 ae ¥ se ecu Gy ie + = a r  wre® 

















NAVAL POSTGRADUATE SCHOOL 


Monterey, California 





THESIS 


TRANSFER OF MILITARY TECHNOLOGY 
TO DEVELOPING COUNTRIES: 
THE, TURKISH CASE 





by 


Aziz Akgul 


June 1989 


Thesis Advisor: Richard A. McGonigal 


Peprevea Lor public release; aucierimetOn 15 unlimited 


T244021 





VWVItwofiwesw 2 £2 


a Tg 


CURITY CLASSIFICATION OF THIS PAGE 


REPORT DOCUMENTATION PAGE 


», REPORT SECURITY CLASSIFICATION Ib RESTRICTIVE MARKINGS 
Unclassified 


SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION / AVAILABILITY OF REPORT 
Approved for public release; distribution 
is unlimited 













|. DECLASSIFICATION / DOWNGRADING SCHEDULE 


PERFORMING ORGANIZATION REPORT NUMBER(S) 5 MONITORING ORGANIZATION REPORT NUMBER(S) 


NAME OF PERFORMING ORGANIZATION 


| 


laval Postgraduate School 


OFFICE SYMBOL 
(If applicable) 


36 






7a. NAME OF MONITORING ORGANIZATION 
Naval Postgraduate School 


ADDRESS (City, State, and ZIP Code) 


\ 


7b. ADDRESS (City, State, and ZIP Code) 





a tare California 93943-5000 


R NAME OF FUNDING / SPONSORING 8b. OFFICE SYMBOL 
ORGANIZATION (If applicable) 


California 93943-5000 
9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER 


Monterey, 







| 


BADORESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS 


| PROGRAM PROJECT TASK WORK UNIT 
ELEMENT NO. NO. NO ACCESSION NO 


TITLE (include Security Classification} 
RANSFER OF MILITARY TECHNOLOGY TO DEVELOPING COUNTRIES: THE TURKISH CASE 
CLASSIFIED) 








PERSONAL AUTHOR(S) 
AKGUL, Aziz 


TYPE OF REPORT 13b TIME COVERED 14. DATE OF REPORT (Year, Month, Day) [15 PAGE COUNT 
STER' S THESIS FROM. So S ORC ne ley 


SUPPLEMENTARY NOTATION 


COSATI CODES 


peELD GROUP SUB-GROUP 


ABSTRACT —-- on reverse _— necessary and identify by block number) 






18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number) 
Technology Transfer, Military, Arms Production, Arms 


Transfer, Weapons, Procurement 


There is a switch from direct arms sales to military technology transfer to produce arms 
in the name of self-sufficiency. The value of domestic arms production at the beginning 

»f the 1980s was about 500 times higher than that at the beginning of the 1950s. By the 
sar ly 1980s, more than 50 developing countries were producing weapons. The evidence 
indicates that Turkey has relatively enough arms production potential. However, there is 
technological gap which needs to be closed. Turkey should first follow a "path strategy’ 
fo create minimum required technological base by using some form me military technology 

} 


‘ransfer. Then, in the efforts toward indigenous arms production "engineering strategy. 
tay be applied. 


| 

[ 

WSTRIBUTION/ AVAILABILITY OF ABSTRACT 
SUNCLASSIFIED/UNLIMITED CJ SAME AS RPT. (J TIC _ USERS . = 

NAME OF RESPONSIBLE INDIVIDUAL 22b. TELEPHONE (include Area Code) | e2c OFFICE SYMBOL 

$chard A, McGonigal 408) 646-2186 0305 

ORM 1473, 84 MAR 83 APR edition may be used until exhausted 
All other editions are obsolete 


21. ABSTRACT SECURITY CLASSIFICATION 


SECURITY CLASSIFICATION OF THIS PAGE 


2U.S. Government Printing Office 1986—606-24. 


; UNCLASSIFIED 





Approved for public release; distribution is unlimited. 


Transfer of Military Technology 
to Developing Countries: 
The Turkish Case 


by 


Aziz Akgul 
Captain, Turkish Army 
B.S., Turkish Military Academy, 1979 


Submitted in partial fulfillment of the 
requirements for the degree of 


MASTER OF SCIENCE IN MANAGEMENT 
from the 


NAVAL POSTGRADUATE SCHOOL 
June 1989 


ABSTRACT 


There is a switch from direct arms sales to military 
technology transfer to produce arms in the name of self- 
sufficiency. The value of domestic arms production at the 
beginning of the 1980s was about 500 times higher than that 
at the beginning of the 1950s. By the early 1980s, more than 
50 developing countries were producing weapons. The evidence 
indicates that Turkey has relatively enough arms production 
potential. However, there 1s a technological gap which needs 
to be closed. Turkey should first follow a “path strategy" 
to create minimum required technological base by uSing some 
form of military technology transfer. Then, in the efforts 
toward indigenous arms production "engineering strategy" may 


be applied. 


stil 


TABLE OF CONTENTS 


lem INTRODUCTION 
A. DEFINITION 
B. DEVELOPMENTS IN MILITARY TECHNOLOGY 
C. PURPOSE Of THE Ws200 
DY SCOrE 
E. ORGANIZATION OF ide ole) x 
ii es THE POTENTIAL OF ARMS PRODUC TIGN Si lURheyY 
A.  QORPGINS 
B. THE STRUCTURE OF THE SRI SH SEY ENE 
INDUSTRY 
C. REQUIREMENTS OF ARMS PRODUCTION 


1. Socioeconomic Indicators 

2. Industrial Base 

3. Productive Performance of PAPB 
SeCu@rs 

4. Weaknesses 


le Gs Oe MILITARY TECHNOLOGY TRANSFER: AN OVERVIEW 


A. 


THEORETICAL MODEL OF MILITARY TECHNOLOGY 
TRANSFER 


REASONS FOR MILITARY TECHNOLOGY TRANSFER 


1. The Desire of Demeoe ems 
Producer on 
Dogs Economic Factors 


Shae 


Ail 


iz 


13 


se 


16 


17 


18 


20 


22 


30 


Ja 


38 


3¢ 


32 


44 


Seaemeocaumological Characteristics of the 
Arms Production 


SOURCES OF MILITARY TECHNOLOGY 


Tite eNTAGE @r TRANSFERRED MILITARY 
TECHNOLOGY 


MEASURES RELATED TO CONTROL MILITARY 
TEeAanO LOGY 


1. Unilateral Measures 
2. Bilateral Measures 
3. Multilateral Measures 


STRATEGIES FOR MILITARY TECHNOLOGY 
TRANSFER 


1. Path Strategy 


2. Engineering Strategy 


LEAR (9 CHANNELS OF MILITARY TECHNOLOGY TRANSFER 


\ A. 


B . 


GEE SETS 


EREENSED PRODUCTION 


COPRODUCTION 


JOINT VENTURE 


FOREIGN DESIGN ASSISTANCE 


RESULTS OF MILITARY TECHNOLOGY TRANSFER 


Gaieters ON THE CIVILIAN SE@TOPS OF THE 
SOCrme ly 


Pepe! > ON THE MILITARY 


45 


40 


48 


53 
3.5 
54 


94 


56 
56 
58 
62 
64 
69 
76 
79 
83 


Si 7) 


or 


90 


ADVANTAGES AND DISADVANTAGES OD MILITARY 


TECHNOLOGY TRANSFER 


oa 


1. Recipient Ceumen, 
2. Suppitver Counem, 
ALE. CONCLUSIONS AND RECOMMENDATIONS 
APPENDIX A - MILITARY CRITICAL TECHNOLOGIES LIST 
APPENDIX B - TYPES OF Ofori . 
LIST’ OF REFERENCES 


INITIAL DISTRIBUTION Gilet 


a2 


22 


94 


ee. 


Lr 


lis 


120 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


Table 


WO. 


lela 


ees, 


ie 


LIST OF TABLES 


Comparative Performance Indicators of 
Emgimmeer—--Bombers, 1942--1985 


Comparison of World War II and Current 
Tactical Air Attack Capability 


The Share of PAPB in Total Manufacturing in 
Terms of Employment, Output, and Value 
Added, 1984 


Ranks of Actual and Potential Capacity for 
Defense Industries 


Productive Performance of PAPB Industries, 
1977-- 1984 (Value Added) 


Productive Performance of PAPB Industries, 
1977-- 1984 (Average Number of Employees) 


Productive Performance of PAPB Industries, 
1977-- 1984 (Gross Fixed Capital 


Formation) 


Productive Performance of PAPB Industries, 
Poy) -— 1 9S4 eevalue of Stocks) 


Production Years for Selected Weapon 
Systems in Developing Countries 


Major Suppliers of Conventional Arms Among 
Developing Countries, 1979--1983 


Mibeon@r Id censed—-—-Production Projects 
for Major Weapons, 1950-1984 


Vintage of Selected Advanced Major Weapon 
Systems Produced Under License 


Design Deployment Time Lag for Selected 
Advanced Major Weapons for Domestic Design 


We. 


25 


24 


31 


SZ 


5 


34 


42 


43 


47 


50 


oA 


Table 


Table 


Table 


Table 


Table 


Table 


14. 


ito 


oe 


ie. 


dor 


COP 


Restraints on Transfer of Military 
Technology, 


Developing Countries’ License Activity of 
Major Systems, by Supplier and Weapons 
Type, (237 eee ae ee 
Number of Major Weapons Systems licenses 
in Developing Countries, by Equipment 


Category, 91971—-—iges 


United States Military Coproduction 
Projects Abroad 


Initial AOI Joint Ventures 


Selected Cases for Foreign Design 
Assistance 


alata 


Sys, 


13 


ers 


Wig 


84 


85 


mrcgure 1 . 
Pegure 2. 


pegure 3. 


Figure 4. 


LIST OF FIGURES 


Forms of Military Technology 
Cosceetrend In Lfactical Atrcraft 


Theoretical Model of Military Technology 
Transfer eS 


Effects of Military Technology Transfer on 
the Civilian Sectors of the Society 


1x 


1M@, 


3g 


8 8 


AOI 


COCOM 


DIDA 


FMS 


eds 


ERG 


GNP 


1S) 1G 


ies 


MKEK 


fered: 


je BN G 


PGM 


Slr r . 


UK 


UN 


USA 


USSR 


TABLE OF ABBREVIATIONS 


Arab Organization Of @inG@W eerie daze emo n 


Coordinating Committee for Multilateral 


Controls 


EXPpGgE 


Defense Development and Support Administration 
Foreign Military Sales 

France 

Federal Republic of Germany 

Gross National Product 


International Standard Industrial Classification 


Pound 

meter 

General Directorate Yor ))Mechaenmes! and Chemical 
LTndiuchienes 


Potential Arms Production Base 

Potential Defense Capacity 

Precision Guided Munitions 

Stockholm International Peace Research Institute 
United Kingdom 

United Nations 

United States of America 


Soviet Union 


I. INTRODUCTION 


The developments in military technology are so fast that 
even some developed countries cannot afford to keep pace. 
Therefore, technological dependence arises mainly from the 
gap of technical knowledge and skill between supplier and 
recipient nations. Developing countries seek to transfer 
military technology to create and expand their technologically 


@emenmteed armed forces. 


A. DEFINITION 

The two segments of the term "military technology 
transfer" may be defined as follows: 

Military technology is the understanding and application 
of specific knowledge, technical information, know-how, 
Critical materials, unique manufacturing equipment, end 
products and test equipment essential to research, development 


and production of weapons systems’, comprising weapon platform 


“Louscher and Salomone (1987, pp. 13-14) group twenty-seven 
different major weapons systems into air, ground, sea _ and 
missile/radar categories. Among the major air weapons include in 
the typology are trainers, fighters, helicopters, light planes, 
transport aircraft, and counter-insurgency aircraft. Major ground 
weapons include armored personnel carriers,. light tanks, medium 
tanks, armored cars, artillery, infantry combat vehicles, and self- 
propelled howitzers. Fast attack craft, frigates, patrol craft, 
submarines, coastal patrol boats, fast patrol boats, destroyers, 


it 


(e.g., a Ship, aircraft, or armored vehicle), weapons (e.g., 
gun, missile or torpedo), and means of command and control 
(Roberts, 19887 eiemeeco) Figure 1 indicates that military 
technology can be in the form of physical deliverables, show- 
how, and information: 

Transfer is the flow of military technology from a 
country, other than that from which this technol@gy 
Originates, to another country. (Ezegbobelu, 1986, p. 9) 

It is possible to distinguish arms and process transfer. 
Arms transfer entails the import of weapons and weapons 
systems embodying new technology that have few or no 
indigenous substitutes. A process transfer, though, entails 
the import of know-how necessary for indigenous production of 
needed arms. (Louscher and Salomone, 1987, p. 3) 

The production of the Lockheed F-104 fighter’s in European 
countries may give a general idea about what technology 
transfer includes. Its production required the following 
technology transfers besides the supply of major components 


and subsystems (Brzoska and others, 1980, p. 38): 


hydroboats, and tank landing ships constitute major sea weapons. 
Major missile/radar systems include anti-tank missiles, surface- 
to-air missiles, air-to-air missiles, ship-to-ship missiles, and 
radar systems. 
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Figure 1. Forms of Military Technology 


Engineering drawings, partS requirements, awrecra tis 
specifications, electrical wiring diagrams, stress 
reports, performance characteristics and supporting 
aerodynamic data, process specifications, material 
specifications, list of ground-handling and maintenance 
equipment, Lockheed’s Drafting Practice Manual, flight- 
test procedure cards, Pilot’s Operation Handbook, flight- 
test reports, weight reports, production operation 
sheets, detail assembly-panel charts, tool design, lists 
of suppliers of all parts, equipment, and assemblies, 
Functional Test Manual, Planning Manual, Standards Tool 
Manual, Manufacturing Standard Manual, Manufacturing 
Process Manual, Tool Design Manual, mayjor-assembly 
sequence chart, bill of material, and an illustrated 
parts catalog. 
B. DEVELOPMENTS IN MILITARY TECHNOLOGY 

Between 1789 and 1807, during the reign of Sultan Selim 
III of the Ottoman Empire, the range of a musket was about 
200 meters(m). It took 30 seconds to load. At the end of 
the nineteenth century, the musket was replaced by the 
repeating rifle and the machine-gun which not only increased 
the rate of fire, but also increased the range to 1000 m or 
more. At the same time, quickfiring artillery superceded old 
fashioned cannons (Lumsden, 1980, pp. 24-25). 

Although major innovations in military technology, such 
aS aviation, tanks and military electronics of many kinds took 
place during the Second World War (Williams, 1982, pp. 369- 
382), there have also been extensive developments in 


conventional military technology since the end of World War 


Ii. Some examples follow (Leintenberg, 1973, pp. 338-335 


1. Extensive computer-controlled air-defense networks with 
large, early-warning, over-the-horizon radars EONS 
ballistic missile warning and forward emplaced radar 
networks for anti-aircraft defense. Self-guided target- 
seeking air-to-surface missiles. 


2. Electronics and air-borne computers play a nearly 
complete role in advanced combat aircraft: navigation, 
reconnaissance, bad-weather operations, engaging opposing 
aircraft, fire control, weapons guidance. Airborne anti- 
Submarine warfare has undergone enormous development, 
long-range, long duration patrols, expandable sonobuoy 
systems, other buoy telemetry, airborne dipped sonars, 
infra-red and magnetic anomaly surveillance. 


3. Advanced weapon guidance, uSing lasers for targeting of 
many kinds of ordnance in field weapons and ground- 


Support aircraft. Night-time target acquisition and 
fire-control devices. Radars for artillery and mortar 
location. 


4. The impact of artificial intelligence on military 
technology and tactics may be tremendous. It is expected 
to see greater autonomy, sophistication and dispersion of 
weapons systems and personnel (Martin, 1983, p. 3). 
Three specific military areas targeted for initial 
application of artificial intelligence are an autonomous 
land vehicle, an intelligent Pilot’s Associate, and naval 
battle management (Encyclopedia of Pea fea 6 1] 
Intelligence, 1987, p. 604). 


5. There iS a potential of applying robotics to the 
battlefield. It 1S suggested that robotics must first 
replace people in hazardous jobs, such as combat, since 
those people can be killed. Second, rebotics sheild 
replace people in military jobs that may not be 
hazardous, such as in logistics, to decrease the overall 
investment in the armed forces. Third, robotics should 
be used in those applications, particularly in combat, 
that can overcome the disadvantage in numbers of 
personnel. (Brownsteineands@thers, 1983, p. 171) 


Improvements in the performance of fighter-bombers may 


give a general idea about overall documents in military 


technology after the Second World War. Aircraft speed, range, 
load capabilities, and other operating characteristics have 
continued to improve since World War II, as shown in Table l. 

Table 2 shows the relative capabilities of tactical attack 
aircraft forces during World War II and currently in terse. 
an arbitrary but meaningful measure--the potential to destroy 
tanks or bridges. It is clear that although modern aircraft 
are much larger and more expensive, a much smaller force can 
now do much more than was possible in World War II (Deitchman, 
983520 eso 

Currently, the average life span of advanced military 
technology, such as tank and combat aircraft, is estimated at 
less than 10 years. In the case of electronics and computers, 
the average life span is 5 years. Thus, at least every decade 
a new generation of weapons 1S produced. (Steinberg, 1986, 
Dome cis) 

On the other hand, to maintain technological superioraae 
the new military systems can be costly, both in development 
and in production. An illustration of military technologmeam 
development and their ever increasing unit costs is given in 
Figure 2 on costs for successive generation of United States 


tactical alirerare, 


TABLE 1. COMPARATIVE PERFORMANCE INDICATORS OF 
FIGHTER-BOMBERS, 1942-1985 


Approximate Performance” 


_ Combat Speed Radius Weapon Load 
Aircraft Knots Nautical Miles (typical) 
A-36 Invader 280 150-200 4 .50-cal guns 
(version of P-51A) 2 500-l1lb bombs 
P-51H 350 400 6 .50-cal guns 


2 1,000-1b bombs 


A4-C 500 600-800 2 20-mm cannon 
3 store stations capable of 
5,000-lb bomb load 


F4 B? 500° 850 16,000 lb of payload (e.g., 
11 1,000 ib bombs or bombs 
plus gun pods and rockets) 


F-111A° 700° Over 1,300 45,000 lb, of fuel + 
(Mach 1.2 at weapons 
sea level) 8 store stations + internal 
bomb bay 
A-10A 390 250 + 2.2 30-mm, 6 barrel Gatling 
hrs."loiter"™ gun + 16,000 lb 
over payload on 11 store 


battlefield stations 


A-16A 500° 500 1 20-mm cannon 
‘7 store stations capable of 
total load up to 20,000 lb + 
wingtip air-to-air 
missile stations 


AV-8B 500 150 + 1 hr. 9,200 1b. (bombs, gun 
Vertical or short loiterpods, or missiles) on 
takeoff & landing 9 store stations 
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These are: simply indicators of performance that do not especially 

go together. Speed is less than maximum; radius with heavy weapon 
load would be less than shown. 

These aircraft (as later versions) still active in the forces. 

° Arbitrary ground attack speed: aircraft capable of Mach 2 performance. 
* Data as of 1976 


Source: Seymour J. Deitchman, Military Power and the Advance of 
Technology: General Purpose Military Forces for the 1980s and Beyond, 
Westview Press,1983, p. 42. 


TABLE 2. COMPARISON OF WORLD WAR II AND CURRENT TACTICAL 
AIR ATTACK CAPABILITY 


CATEGORY WORLD WAR ITI CURRENT® 

Number of aircraft About 924500 1eOi0 
(P-47,P-51, Hurricane (F-~4, A-7, A- 
B-25, B-26) 10) 

Sorties per day OF 6a ib 


per aircraft 


Average bomb load 2, 000-lbebombs or yequa., 8-18 500 >i 


bombs 
On 
3-6 PGMs? 
Tank equivalents 60-70° 300-800° 
Damaged or (using PGMs) 
destroyed by 
force, per day 
SOrtles tepdes mo, see ao) 1 
bridge over minor (using PGMs) 


a eG 


" Estimated 

’ Depends on number of pylons, weight each can hold, and 
type of PGM (precision guided munition) 

Based on estimated effectiveness of weapons, typical 
accuracy, and average bomb load per sortie 

“ Depending on type of aircraft and combat conditions 

Source: Seymour & Deitchman, Military Power and the Advance 
of Technology: General Purpose Military Forces for the 
1980s and Beyond, Westview Press, 1983, p. 45. 


There are two important facts that can be observed from 
Figure 2. First is the large number of new models of fighter 
aircraft: 25 of them in 40 years. The other is the 100--fold 
increase (in current dollars) in the cost of a single, fully 
equipped, tactical aircraft. It 1s obvious that the latest 
models are far more effective fighting machines. However, the 
big increase in cost per unit has so reduced the total number 
of aircraft that can be purchased that the cost effectiveness 
of the superior technology becomes uncertain. (Long, 1983, p. 


213) 


C. PURPOSE OF THE STUDY 

The major objective of this study is to place the issue 
of the transfer of military technology to Turkey within the 
general context of international transfer of military 
technology to developing countries. 

Recently, Turkey has been developing a number of 
technological and industrial areas to improve indigenous arms 


Breduction’. 


“Indigenous arms production in which the essential stage of 
a certain weapon or a weapon system 1S carried out in the country. 
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Source: F. A. Long, "Advancing Military 
Technology: Recipe for an Arms Race," Current 
History, May W983 >] bie eos 


Figure 2. Cost Trend in Tactical Aircraft 


me 


EiEeeene.s Growenm Of the military technolegical wbhase »is not 
emi ficient . There is a "technological gap" that has to be 
Peed led . Therefore, this study iS aimed to propose a 
strategy for efficient transfer of military technology to 


Harkey . 


D. SCOPE 

The concern of this study is the process transfer of 
conventional military technology to developing countries. It 
excludes the transfer of nuclear, biological and chemical 
military technologies. 

Mostly, sales of technical data, blueprints, production 
equipment and raw materials are not incorporated in the 
Statistical data by Congressional Research Service, U.S. Arms 
Control and Disarmament Agency, Stockholm International Peace 
Research Institute and U.S. Library of Congress. Therefore, 
in this study, all valuation statistics refer to the major 
weapons only. 

Throughout this study, the term "developing country" is 
used to refer to a country having annual per capita income of 


ee eOOeor Less. 


tie) 


E. ORGANIZATION OF THE STUDY 

In this study, first, we discuss the potential of "arn 
production in Turkey. Then, a theoretical model, reasons, 
vintages, and strategies of military technology transfer are 
examined. Finally, after discussions of channels of military 
technology transfer, advantages, disadvantages, and the 


effects of the transfer are presented. 


JA 


II. THE POTENTIAL OF ARMS PRODUCTION IN TURKEY 


A new development in the military activities of developing 
countries is the growing importance attached to indigenous 
arms production. 

From the mid-1970s on, several factors have added impetus 
in Turkey’s drive for domestic arms production. These include 
reducing the dependency on foreign suppliers, saving foreign 
exchange, creating employment, and updating her military 
technology. However, producing weapon systems relies heavily 
on the nations’ industrial capability, technological base and 
human capital. In this chapter, we will discuss the arms 


production base of Turkey emphasizing the industrial capacity. 


A. ORIGINS 

The Turkish defense industry began to emerge during the 
Ottoman Empire. The first cannon and howitzer in history were 
made during the reign of Sultan Mehmed II, the Conqueror. In 
this period, Tophane-i Humayun was established to produce 
cannons. Engineers Muslihiddin and Sarica Sekban desianed 130 
cannons used during the conquest of Istanbul. 

Weapons production was improved and developed during the 


sovereignty of Suleyman the Magnificent. Tophane-i Humayun 


is 


began to produce relatively modern weapons when Halil Pasha 
was assigned as a consultant to the project. 

Caka Bey established the first Turkish naval shipyard and 
naval base in the eleventh century in Izmir. 

In the seventeenth century, Hazerfen Ahmed Celebi flew 
from Galata Tower in Istanbul over a distance of about 6,000 
meters by uSing a wing-like device. 

Although the Ottoman Empire was the innovator in methods 
of warfare and weapons, Turkish arms production had fallen 
behind its counterparts by the beginning of the twentieth 
Cent uaay 

In the first years of the Republic of Turkey, military 
production facilities of Istanbul, Erzurum, Eskisehir "ame 
Ankara were reorganized in Ankara in 1921, under the General 
Directorate of Military Factories (Askeri Fabrikalar Umum 
Mudurlugu). In 1950, this establishment, in turn, reorganized 
into a state economic enterprise as the General Directorate 
of Mechanical and Chemical Industries (Makina ve Kimya 
Endustrisi Kurumu Genel Mudurlugu--MKEK) . 

With the cooperation of Americans, the Kayseri aircraft 
FaACEOry ain eo ae started the production of Curtis (|e 
fighters and 10 Fleshing trainers. Production of 15 German 


Gotha 145 training and transport aircraft, 22 Polish Piz 
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ene 2 59 braitish Maqister=trainers»fobbowed and the production 
of these aircraft continued until 1939 in Kayseri. (Akgul, 
me BiGyep.109) 

In 1936, Nuri Demirag opened his factory in Besiktas and 
an assembly shop in Yesikoy near Istanbul. In these 
facilities, 15 ND-37 trainers developed by Selahattin Alan 
were manufactured and used for pilot training. The ND-37 was 
supposed to be followed by the twin-engine, 8-seated ND-38 
which was ready for manufacturing, but work ended when the 
German engineers returned to Germany. For some time, the 
factory continued to produce parts for Westland Lysunder 
reconnaissance aircraft but stopped manufacturing in 1943. 
(iegul»w1987, p. 194) 

During the Second World War, Polish engineers emigrating 
from German-occupied Poland came to Turkey. With their 


cooperation, an aircraft factory was founded in Ankara, 


Etimesgut, in 1941. At first, 60 Fourga Magisters were 
produced. Later, under the name of the Turkish Air League 
(THK), some other aircraft and gliders were manufactured. 


The aircraft factory was handed over to MKEK by law. 
Following this takeover, the Turkish Air Force ordered 100 
Seremare “Im 1953, but only 60 MKEK-4 Ugur aircraft were 


manufactured. The projects of the MKEK-3 Mehmetcik jet 


lS 


trainer and Gozcu artillery reconnaissance aircraft were 
prepared but manufacturing stopped in 1959. Repair and 
overhaul work continued until 1965. Five of the twin-engine 
THK aircraft were exported to Denmark and three Ugurs were 
given to Jordan as a present. (Akgul, 1987, p. 196) 

On the basis of a license from de Havilland Engines, the 
THK aircraft engine factory was founded in 1945 on the basis 
of a license from de-Havilland Engines to produce Gipsy major 
engines. Manufacturing started in 1948, but later financing 
became difficult, and the company was turned into a tractor 


faetory 1n 1955. 


B. THE STRUCTURE OF THE TURKISH DEFENSE INDUSTRY 

In order to improve arms production in Turkey, the Defense 
Development and Support Administration (DIDA) was put into 
implementation in 1985 as an umbrella organization in the 
defense industry. 

Defense Development and Support Administration endeavors 
to provide the financial resources, with the purpose of 
ensuring the selection of the most suitable technologies, 
securing the necessary coordination between the public, 
military and private sectors, and supporting and encouraging 


new defense oriented enterprises. 
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Sraanizaeton in the Turkish “arms production can be 

classified into three categories (Akgul, 1988, pp. 106-110): 
1. Government-Owned Defense Industry Plants 
2. Armed Forces Plants 
3. Private Enterprises 

Government-owned defense industry plants are tasked to 
meet the needs of the Turkish Armed Forces in the fields of 
weapons, ammunition, explosives, and electronic equipment. 
TUSAS Aerospace Industry iS in the process of assembling 
meeeo C/D combat aircraft. 

The armed forces plants are used for the overhaul of 
military vehicles. Capabilities include production = and 
maintenance of various items of equipment, components and 
communications equipment. There are also naval yards which 
produce and overhaul warships. 

Some companies in the private sector participate in 
Peeaucteron activitves for various types of military trucks, 
wheeled vehicles, various materials and equipment for the 


Turkish Armed Forces. 


GC. REQUIREMENTS OF ARMS PRODUCTION 
There are several socioeconomic and industrial factors 
that separate developing countries into arms producers and 


arms nonproducers. 
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1. Socioeconomic Indicators 
Neuman (1984, pp. 167-170) discusses some factors that 

Separate weapon producer developing countries from others. 
She ranks developing countries in relation to a weighted index 
of military production capability derived from length of 
production, production capacity, and technical capabilities 
and also according to seven socioeconomic indicators: 

Peer opularrer 

2. Land size 

3. (Sl ZC2Of srialige aia, 

4. Gross national product (GNP) 

5. GNP per capita 

6. Number of professional and technical workers 

7. Number of industrial workers 

In her article, Neuman (1984, p. 185-186) concludes 

that in developing countries there exists "a hierarchically 
shaped arms production system based largely on factors of 
scale". Moreover, she states that "the existence of a large 
military to provide an adequate market, combined with a 
generous national income and sizable population to support 
the necessary infrastructure, Significantly affect a state’s 


long-term ability to produce weapon systems as well as the 
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Seemietry ane sOpnistication of its product” (Neuman, 1984, p. 
mooie) . 

On the other hand, Looney and Frederiksen (1986, p. 
Mioye IncOrporate into their analysis other factors that 
Neuman’s analysis excludes such as contact with the world 
economy, public debt, and growth in foreign trade. In 
addition, they mention that successes of a producer will 
depend on a highly developed collateral industry, a supportive 
government and general industrial development. 

Their result indicates that "although size and 
military expenditures are important in determining whether a 
country will produce a major weapon, the nature of arms 
production necessitates a certain economic environment for 
the process to be profitable". (Looney and Frederiksen, 1986, 
eee 72) 

Turkey has a unigue geographic location with an area 
of nearly 800,000 square kilometers. The population of Turkey 
1s about 55 million and she has over 800,000 troops. In 1985, 
the GNP of Turkey was $50,850 million and GNP per capita was 
sitohtiy over $1,000. In 1988, the total debt of Turkey was 


Perce 200 million. 


Bank. 


oemetre ore Ture, -wotace Phanning Organizat@ion,#and Central 
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Overall, Turkey allocates about 5% of its GNP and 25% 
of its national budget to defense (Turkgenci, 1987/1988, p. 
C10) ee This allocation highly stimulates the need for the 
indigenous arms production. 

2. Industrial Base 

Weapon systems with high technology are produced from 
many different kinds of industrial metals, materials, 
components and parts. A weak industrial infrastructure 
together with inadequate technological level and technical 
personnel impose limitations on domestic arms production. 
Therefore, the industrial base, human capital and 
technological base are pre-conditions for initial arms 
production. (Brzoska and octhers, 1930, oe cp 

Arms production has technical linkages with certain 
industries rather than the total industrial capability (Deger, 
1986, p. 164). Industrial employment in defense production 
in the United Kingdom which point to the following industries 


as being the most important (Ayres, 1983, pp. 816-817): 


ee Explosives and firearms 

2 Iron and steel 

Sy. Steel tubes 

4, Light metals 

oe Metal working 

one Engineers’ small tools and gauges 


ZA 


KO. 


il. 


WZ, 


3. 


14. 


ES 


a6: 


ls 


eye 


9... 


Tndustrial engines 

Other machinery 

Ordinance and small arms 

Other mechanical engineering 
Scientific surgical and photographic instruments 
Electrical machinery 

Insulated wires and cables 

Telegraph and telephone apparatus 
Radio and other electronic apparatus 
Other electrical goods 

Vee oulaing and ship-repairing 
Metal industries 

Rubber 


Penne dwy (LOT ar pp. 296-297), and Wulf (1983, p. 324) 


Stress the importance of seven major industrial categories of 


manufacturing within the International Standard Industrial 


Classification (ISIC) that encompass the above list for 


domestic arms production: 


ilies 


TL 


Iron and steel 
Non-ferrous metals 
Metal products 
Machinery 


Electrical machinery 


teal 


6. Ship-building and repadaamg 
7. Motor vehicles 

This framework is referred to as Potential Arms 
Production Base (PAPB) by Wulf (1983, p. 324) and “eae 
Potential Defense Capacity (PDC) by Kennedy (1974, p. 296). 
Henceforth, we will use the term PAPB. If it is compared to 
total manufacturing capacity, then an indication can be 
obtained of the viability of a country’s arms producHaen 
programs (Matthews, 1988, p. 15). Obviously, the higher the 
ratio, the greater the potential to produce weapons. 

Table 3 shows the share of PAPB sectors in whole 
manufacturing capacity for Turkey. If one takes employment, 
output or value added as the proportion of total manufacturing 
Capacity in the PAPB group is considerable. This is the case 
whether the index is measured in terms of employment (27.7%), 
output (25.4%) or value added (20.6%). 

As Table 4 indicates, Turkey has a better potential 
for arms production than countries like Israel,  Ciiiikes 
Indonesia, Egypt, Pakistan, Singapore and Greece, just to 


mention a few which produce at least one major weapon system. 
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TABLE 3. THE SHARE OF PAPB IN TOTAL MANUFACTURING IN TERMS 
OF EMPLOYMENT, OUTPUT, AND VALUE ADDED, 1984 


Industrial Average Output in Value added 
number of producers’ in producers’ 
employees prices prices 
(thousands) (billion TL) (billion TL) 

Iron and steel 

Non-ferrous metals 21.6 247 13s 

Metal products Bao 276 106. 

Machinery 37.6 550 1.62. 

Electrical machinery s5.0 454 rie. 

Shipbuilding and 

repairing 
Motor vehicles 


Total PAPB 


Total Manufacturing 


Total PAPB as a percentage 
of total manufacturing 





Source: Department of International Economic and Social Affairs, 
Statistical Office of the United Nations, Industrial Statistics 
Yearbook 1985, United Nations, Vol. 1, 1987, pp. 542, 545-546. 
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TABLE 4. RANKS OF ACTUAL AND POTENTIAL CAPACITY FOR 
DEFENSE INDUSTRIES 


COUNTRY ACTUAL ARMS POTENTIAL FOR 
PRODUCT Teh ARMS 
PRODUMT TON 
1 Israel il 6 
Ze India Z 3 
3 Brazil 3 Z 
3 Yugoslavia 4 1 
4 South Korea 3) 4 
S. Turkey 6 5 
7 Indonesia 7 15 
8 Egypt 8 ia 
9 Pakistan S is 
10 Singapore 1a) eZ 
sik Tran iL Al 9 
162 Colombia eZ 14 
is Poruugea. ies 8 
14 Greece 14 10 
1S Venezuela 15 iS 
16 Nigeria 16 ey 
ie Chile dag q 
Source: Saadet Deger, Military Expenditure in the 


Third World Countries: The Economic Effects, Routledge 
& Keagen, Paul, 1986, ae 
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East and Africa. 


In a period of about ten years, from almost zero 
level, Brazil has moved to become the third largest arms 
producer and seller among the Third World countries’. (Deger, 
moo, Pp. 171) 

The share of the potential defense capacity of Turkey 
in total manufacturing in terms of employment, output and 
value added is considerable and higher than it was for Brazil 
when it was building up its defense industry in the 1960s. 
feyres, 1983, p. 817) 

There are both public and private sector enterprises 
in the iron and steel industry. Public sector plants include 
the steel mill of MKEK and iron-steel plants of Karabuk, 
Eregli and Iskenderun. The Karabuk plant has been operating 
Since 1936 with a capacity of 0.6 million tons and the 
Iskenderun integrated factory has been functioning Since 1976 
feta Capacity of 2.2 million tons. The third entity is 
Eregli which has a 1.8 million ton crude steel processing 
capacity. Total capacity of integrated plants is 4.6 million 


BenSeper year. (Cakmakci, 1987, p. 16) 


"he is estimated that annually, Brazil sells one thousand 


armored and other vehicles in transactions against oil from Middle 
Brazil’s main sales lines are the amphibian 
Pee tme OSOr10 tank which 1s similar to the U.S. M-1 model, the 
Cascavel armored car and the Jaracca light reconnaissance vehicle. 


ee 


Furthermore, there are 15 private factories with a 
total capacity of 2.7 million tons per year ranging from 
50,000 to 1,000,000 tons each. (Cakmakem, 1937, pee) 

The total steel production reached 4.9 million tons 
in 1985. The export of iron-steel products was $519.8 million 
in 1984 and $864 million in 1985. On the other hand, Turkey 
imports semi-finished products (1.e., blum, slab), hot rodiiaag 
sheets, special quality steel, and seamless pipes in 
considerable quantities. (Cakmakei) 31367 teo eis 

Since 1960, integrated aluminum, copper and zinc 
facilities have been set up for the production of non-ferrous 
metals. The aluminum production capacity of Turkey is about 
60,000 tons per year. 

Public and private plants produce light and heavy 
diesel engines for vehicles in land transportation, engines 
for locomotives and for all kinds of tactical and armored 
vehicles. 

Moreover, small and medium size hydraulic turbines, 
generators and electrical motors, all kinds of gears and 
transmissions, various types of gear pumps and accessories 
for hydraulic equipment and control systems, all forged pam 


and undercarriages of excavators, and all the special steel 
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material requirements of automotive industry are produced in 
Turkey. 

In the shipbuilding industry, the ship construction 
eeeaerty has reached’7/0, QOO"DWT (Cakmakci, 1987; p. ~7)*. 

Military Electronics Industry, Inc (ASELSAN) produces 
VHF/FM vehicles, personnel and stationary type devices for 
military purposes. 

Considerable amounts of electromechanical components, 
transformers, bobbins circuit elements, resistors, capacitors, 
communication instruments, and industrial electrical devices 
are produced in Turkey. 

An automotive industry began having importance in 
mecal production Its efforts drew towards manufacturing 
instead of assembly in the 1960s. Currently, more than 300 
large establishments manufacture in this sector. _ The 
production was about 140,000 units in 1986. In the Same year, 
Pee or the production was exported. (Cakmakci, 1987, pp. 14- 


Zo) ) 


2] 


Turkey has always welcomed foreign investment’, and 
especially that which is engaged in high technology 
ppeducts on: A major reason for this is that much of its 
potential arms production capacity represents the consumer- 
good machinery and assembly industries. 

A large proportion of the manufacturing sector’s 
process machinery still has to be imported. In 1986, 31.2% 
of Turkey’s imports represented investment goods. The share 
of industry in total export has increased from 36% in 1980 to 
about 72% in 1986 (Cakmakes, 1267) peat 

The design, manufacture and assembly of most weapons 
requires skilled manpower. Inw1984, Turkey had 117,369 
engineers in various branches of engineering, more than 
100,000 technicians and about 200,000 skilled workers 
(Cakmakci, 1987, pp. 28-30). Scientists and engineers that 
worked in research and development at the beginning of the 


1980s were about 9,000 personsmeiWwullne! oss 7 eee 


*The basic law regulating foreign investment in Turkey conveys 
to foreign investors the same rights and privileges as to the 
Turkish investors and guarantees the freedom to transfer profits, 
fees and loyalties, and repatriate capital in the event of 
liquidation or sale. Virtually, all sectors of business activity 
in Turkey are open to foreign investment. 
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3. Productive Performance of PAPB Sectors 

Between the end of the 1970s and the beginning of the 
1980s, Turkey’s PAPB industries, except for the iron and steel 
industry, enjoyed a considerable growth. Tables 5 through 8 
provide the data on the productive performance of these 
industries over the period 1977-1984. 

Table 5 shows that the real growth rate of the PAPB 
sectors’ value added amounted to an annual average of 0.7%. 
Except iron and steel, and shipbuilding and repair industries, 
it can be seen that all sectors produced growth. Similarly, 
Saving these two industries, Table 6 indicates that labor 
efficiency in all sectors rose over the 7-year period. 

As Table 7 demonstrates, Saving the performance of 
iron and steel, and metal products there was a real growth 
meenoewmor "capital productivity. “fhe remarkable 11.3% growth 
in gross fixed capital formation was due to the buildup of 
capacity in aircraft and shipbuilding industries. 

On the other hand, Table 8 shows that the real growth 
rate of the PAPB sectors’ profitability was 1.6% in the period 
under consideration. It was largely because of the profits 
that some Western multinational companies showed no reluctance 
Boe fPearercipate in Turkey’s industrial expansion. For 


instance, in 1986, the foreign investment approvals amounted 
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to 1,670 million dollars and 536 fereagnecempaenmes (220ee0 
them in manufacturing industry) have been operating according 
to the foreign capital law. That same year, the foreign 
capital share in total capital was 34.7%. (Cakmakci, 1987, pp. 
24 26) 

4. Weaknesses 

A serious domestic supply deficiency concerns high- 
precision machine tools. Although it is crucial to ‘aimmié 
production, the domestic machinery industry having the 
capacity to produce a broad range of advanced machinery has 
not developed them in Turkey. New products are mainly 
introduced into the market through licensed production of 
foreign designs. 

In 1986, over 90% of all imports were for investment 
goods and raw material (Cakmakci, 1987, p. 2), precisely the 
inputs required for arms production. Moreover, one of the 
most important reasons of the negative real growth rate in 
the iron and®steel industry is imporleaticom 

As the discussion reveals, Turkey has a relatively 
adequate manufacturing base and human capital for initial arms 
production. However, there is a technological gap. In order 
to fulfill this gap, Turkey has to seek the transfer of 


military technelogys 


SN, 


Poor. se RODUCTIVE PERFORMANCE OF PAPB INDUSTRIES, 
homey O64 * (VALUE ADDED) 


Industrial Group Value Added in Producers’ Annual 
PreLces mt Dll laon TL) Average 


1 a Loe eZ 


Iron and Steel 

Non-ferrous Metals 

Metal Products 

Machinery 

Electrical Machinery 

Shipbuilding and 
Repairing 

Motor Vehicles 





*Data for value added expressed in current prices: the annual 
average growth rates are in constant prices (1963=100) 


Source: Department of International Economic and Social 
Prearrs, Statistics Office of the United Nations, Industrial 
Saeerse2cs Yearbook 1981, United Nations, Vol. 1, 1983, p. 
525; and Industrial Statistics Yearbook 1985, United Nations, 
Vol. 1, 1987, p. 546. 
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TABLE 6. PRODUCTIVE PERBORMANGCESOF PALEEw a stkizg, 
1977-1984 (AVERAGE NUMBER OF EMPLOYEES) 


Industrial Group Average Number of Employees Annual 
(thousands) Average 
growth % 
co Lor Lee 1984 


a a ey ee eee 


Iron and Steel Sor 60. So 46. —-2. 


Non-ferrous Metals ; 20% 21%: PAs 14 

Metal Products cae Solan 40. oan 

Machinery 40. 46. 52a 47. 

Electrical Machinery : Gi ee Spee ore. 

Shipbuilding and ie Bins OE on 
Repairing 

Motor Vehicles B ? ou 6102 332 





Source: Department of International Economic and Social 
Affairs, Statistics Office of the United Nations, Industrial 
Statistics Yearbook 1981, United Nations, Vol. 1, 1963)yes 
523; and Industrial Statistics Yearbook 1985, United Nations, 
Vol. 1, lSe7 wp. Saez 
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‘TABLE 7. PRODUCTIVE PERFORMANCE OF PAPB INDUSTRIES, 
1977-1984* (GROSS FIXED CAPITAL FORMATION) 


Industrial Group Gross Fixed Capital Formation Annual 
(million TL) Average 
Growth % 


ee ee ore 1982 1984 


Iron and Steel 

Non-ferrous Metals 

Metal Products 

Machinery 

Electrical Machinery 

Shipbuilding and 
Repairing 

Motor Vehicles 





*Data for gross fixed capital formation is expressed in current 
prices: the annual average growth rates are in constant prices 
(1963=100) 


Source: Department of International Economic and Social Affairs, 
Statistics Office of the United Nations, Industrial Statistics 
Yearbook 1981, United Nations, Vol. 1, 1983, p. 525; and 
Industrial Statistics Yearbook 1985, United Nations, Vol. 1, 
1987, p. 546. | 
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TABLE 8. PRODUCTIVE PERFORMANCE OF PAPB INDUSTRIES, 
1977 =A (VALUE OF STOCKS) 


Industrial Group Value of Stocks at the End Annual 
Of perlode(bil lion Average 
growth % 


IS 3 7 Lous eZ 1984 


Ce ee ee ee Oe ee ee ee ere ety eS ty 


Iron and Steel , ae 18 eee ILA Se -4, 
Non-ferrous Metals wad 7.44 24. 64. 3R 
Metal Products WAS 9.36 32. Sula -1. 
Machinery $34 16.5609 © 72 

Electrical Machinery 63 VRORT oS sre a3. 

Sigiijolorb wikebbiees =\cve! ~49 0.88 Ie 3 

Repairing 
Motor Vehicles 12 ie Sle ~o4e. SHs 





*Data for value of stocks at the end of period is expressed 
in current prices: the annual average growth rates are in 
constant prices (1963=100) 


Source: Department of International Economic and Social 
Affairs, Statistics Office of the United Nations, Industrial 
Statistics Yearbook 1381, United Nations, Vol. 1, 198330 
526; and Industrial Statistics Yearooow lo later 
Nations, Vol. 1, 7196) ep cee 
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III. MILITARY TECHNOLOGY TRANSFER: AN OVERVIEW 


This chapter analyzes mainly a theoretical model, reasons, 
sources, vintage and strategies of military technology 


transfer. 


A. THEORETICAL MODEL OF MILITARY TECHNOLOGY TRANSFER 

Deger (1986, pp. 178-179) has introduced a theoretical 
model to explain the military technology transfer from 
developed to developing countries. 

Let uS consider Figure 3. There exists a military 
technology where the output of arms (D) 1S produced by two 
MmieeerS; Capital (K) and labor (L). Suppose prior to 
technical change there is a high possibility of substitution 
between K and L, so that D can be produced by a wets 
different range of capital-labor ratios. The usual shaped 
1soquant AB in Figure 3 represents current technology. 

Suppose this technology is freely available. A developed 
country with higher capital endowments will choose to produce 
output at E, with the slope of CD giving the waqe-rental 
ration. The factors in use will be kK, and IL,. An 


underdeveloped country with abundant labor and lower wage- 


ee, 


rental ratio will produce at E, using more labor (L,) and less 
Capltalaiik)] 

Given the sophistication and costs of military research, 
most technical progress in defense production takes place in 
developed countries. Therefore, when technology is induced 
in DCs, they will work to move out the production frontier 
around the point at which they are currently located, 
developing a very specialized technology appropriate to their 
own wage-rental ration. In the model, in the limit, there 
will be an L-shaped isoquant where there is no possibility of 
substitution between the two factors. Since the innovation 
comes from the economy where wage rental is high, it is 
expected that the vertex of the isoquant which is the most 
efficient point will be at E,. Thus, the technology will be 
useful for the country having low labor but high Capa 
Stocks: The total effect of DC-induced innovation anda. 
shrinking @otesene oussel ee possibility will give a new 
1soquant of the type GE, H. (Deger, 1986, p. 178) It is 
Obvious that, this new technology 1S inappropriate for 


developing countries, unlike the old one. 
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G 

c 
A 

= 
Kr H 
Kp E, 

La tp OD L 

Source: Saadet Deger, Military Expenditure in 


Third World Countries: The Economic Effects, Routledge 
& Kegan Paul, 1986, p. 178. 


‘Figure 3. Theoretical Model of Military Technology 
| Transfer | 


In order to use techniques most efficiently, a developing 
country might have to shed labor and create unemployment, or 
alternatively, at L,, increase capital stock substantially to 
reach the relevant optimum point of the isoquants. Clearly, 
inappropriate technology is the bane of developing countries. 


This is especially true in military-oriented fields, where 


oh 


technical progress is faster, usually induced in developing 
countries with more investment and, research and development 
infrastructure, often needs to be imported without control or 
adaptation, and involves massive resource costs, especially 
the inputs which are in short supply. (Deger, 1986, p. 179) 
From a purely efficient point of view, it may be optimal 
for developing countries to choose the most efficient 
technology. However, increasing proportions being spent on 
new vintages will, by increasing obsolescence, make the 
resource cost prohibitive. At the same time, the 
macroeconomic cost of inappropriate technology will have to 
be considered also. Labor-surplus developing countries might 
be saddled by highly capital-intensive methods of production 
leading to a choice of techniques incompatible with endowments 
and factor-price ratios. Thus, although military techno, 


transfer may have beneficial effects, the costs will be high. 


B. REASONS FOR MILITARY TECHNOLOGY TRANSFER 
The three major reasons for transferring military 


technology to developing countries can be stated as follows: 
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1. The Desire for Domestic Arms Production 

 Eeonomic Factors 

3. Technological Characteristics of Arms Production 
1. The Desire for Domestic Arms Production 

Developing countries have jointly comprised the 
world’s leading market for conventional weapons, accounting 
for as much as three-quarters of the international trade in 
military systems. Between 1978-1985, the developing countries 
ordered $258 billion (in current dollars) worth of weapons 
systems and ammunition from arms suppliers and actually 
received $220 billion worth of such equipment. In these 
meemoeet ions, 13,960 tanks and self-propelled cannons, 27,605 
armored personnel carriers, 4,005 supersonic combat aircraft, 
and 34,948 surface-to-air missiles were included. (Grimmett, 
moo, pp. 30, 36) 

Although these transfers resulted in a significant 
shift in military technology from developed to developing 
countries in the form of hardware, there iS an apparent 
decline in arms purchases by the developing countries. From 
Sehigae point of S43.6ebildion ine 1982, developing countries 
Peeers fer new weapons dropped to $28.2 billion in 1983, $32.2 
weeerone=rn IMW9s4, and $29.9 billion in 1985 (in current 


dollars) (Grimmett, 1986, p. 30). 


Se 


Accompanying this Gontraction in tie etal marae 
share of the six major suppliers, there have been some 
important shifts in the relative market dominance of the 
individual suppliers. Most noticeable in this regard is a 
shift in the respective shares of the two superpowers on one 
hand and the four European suppliers on the other. Between 
1973 and 1980, the U.S.A. and the Soviet Union jointly 
received 66 percent of all developing countries orders while 
Europeans received 25 percent. However, in 1984, the 
Superpowers’ share had dropped to 55 percent while the 
Europeans’ share rose to 32 percent. (Klare, 1987, p. 1262) 

On the other hand, the annual value of the production 
of weapon systems in developing countries has grown 
dramatically between 1950 and 1984. In 1950, the production 
of weapons was valued at nearly 2.3 million (in constant 1975 
prices) or roughly equivalent to the cost in the mid-)98@eue 
one main battle tank. However, in 1984, this value was about 
500 times higher (Brzoska and )Ohison, ieieca ep) Je 

Although these developing countries continue to rely 
on the major developing countries for high-performance jet 
aircraft and other sophisticated military systems which exceed 
their domestic manufacturing capabilities, they have become 


relatively self-sufficient in the production of small arms 
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artillery, trainer and counter-insurgency aircraft, and other 
basic items. (Klare, 1987, p. 1267) 

As Table 9 indicates, ten developing countries now 
produce fighters, eight produce helicopters, six produce 
battle tanks, eight produce missiles, and six produce major 
Erameing ships. 

As seen in Table 10, at the beginning of this decade, 
perhaps the most important development is the gradual growth 
in arms sales by developing countries which lack the extensive 
production capabilities of the six major suppliers. However, 
they have succeeded in striking out a Significant market as 
suppliers of inexpensive or specialized equipment. 

As the data suggests, there is a switch from direct 
arms sales to military technology transfer such as blueprints 
and technical information to produce arms in the name of self- 


emer relency. 
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TABLE 9. PRODUCTION YEARS FOR SELECTED WEAPON SYSTEM IN 
DEVELOPING COUNTRIES 


Year’ 

Country 1965 66 67 68 69 70 71 72 73 74 75 76 77 78 79 BO 81 82 83 84 
Fighters” 

India x x x x x x x XxX X X KX KX KX KX K RK KX KX KX OX 
South Africa x x xX * XX XX X X XX KX KX KX X 
Brazil x x x x x x XX * KX KX KX KX KX X 
Israel x xX xX * X XX X XX KX X KX KX X 
Taiwan x x xX xX x xX SX xX =xX eee 
Korea-North (x) (x) 
Argentina x Mm XK X XX X~ K XE 
Korea-South x x xX xX X 
Egypt X Xaee 
Chile x 
Helicopters 
India x x x x xX x xX X X MH X X HX XX X MPR Fee 
Taiwan x xX xX xX * & XX X KX X KX KX KX KX KX KX 
Philippines x xX xX xX X xX NM X XK Ree 
Argentina KO eee 

Indonesia x xX x xX x XX X X X 
Korea-South x xX xX XS XX ox 
Brazil x xX xX X X X 
Egypt x xX XX Xe 
Missiles 

India x x x x x xX XX XX X X X X X KX %X %X eee 
Israel (x) x * xX xX X* XX KX X XX KX KX KX KX KX KX KX RX 
South Africa ‘. x xX xX xX X* KX X KX X 
Brazil x xXx xX xX xX X Stee 
Pakistan (x) (x) (x) 
Egypt x xX j%X X XX KE 
Taiwan x xX xX X X X X 
Argentina (x) x x * soem 
Battle tanks 
India x x xX xX xX X* XX * KX XX KX XX XX KX K KX KX K KX X 
Korea-North (x) (x) (x) (3) Ce) C0) (0) C0) C0) 0) Oe) Ox) 00) Oe) OK) (OX) 
Israel x xX xX xX xX %X Ko 
Argentina x xX XX X Xie 
Brazil x x xX XX X 
Korea-South x xXx 
Major fighting ships’* 
Korea-North x x x x x xX &® XX XN KX KX K KX OX OX 
India x xX xX xX xXx XX XX KX KX KX X KX KX KX K KX X 
Argentina x xX © xX xX X X X X X j% XR REE 
Brazil x x xX xX %X KX KR j%H "KK cee 
Peru x xX xX xX X X 
Korea-South x xX © Xe 


TA SSS rr SSS PSS heyy ahd 


"Years are for actual production (excluding assembly). 
"Fighter aircraft include COIN roles, exclude trainers. 
‘Destroyers, frigates, corvettes and submarines 


( ) uncertain data \ 
Source: M. Brzoska and T. Ohlson, "Arms Production in the Third World: ar 
Overview," in M. Brzoska and T. Ohlson, eds., Arms Production in the Thirc 


World, Taylor & Francis, 1986a, p. 23. 
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PaBLE 10. MAJOR SUPPLIERS OF CONVENTIONAL ARMS AMONG 
DEVELOPING COUNTRIES, 1979-1983 


COUNTRY VALUE OF TRANSFERS PERCENTAGE OF 
(Gmereni U.S. Dollars WORLD TOTAL 
in Billions) 


POPES ESSE SE SEE SHE EEE SESE SHEE SESE EE EEH SESE SEES ESSE SES SERS SEHEEH SESH SHEE SEES HEHEHE SHER SH SER HEH SESE SHEHES SESH SSE SHEESH HESEEHESESERSEH ESET HS EH RE SHOE HE SHEESH SER EE EE EOE HE ETE SHR SE SEE SHES ESSE ESOS ESSE ESE HESS SHEE ESSE EE ES EES EEEE SEES EEES 


Czechoslovakia oe oD U Ze 
China S220 1.0 
Poland S00 ‘hes 
Korea, South Zo aOal 0 ‘ere 
Romania 1,980 dl 2 
Remea, North ie on8.S: Hig 
Israel iso Os) 
Yugoslavia L230 Did 
Spain a eel bas ls) Om 
Bulgaria 840 Dieu 
Brazil 830 Omro 
Seurce: U. S. Arms Control & Disarmament Agency, World 


Military Expenditures and Arms Transfers, U. S. Printing 
Saarcen Washington, D.C., 1985, p. 78. 
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Given the high costs and technical difficulties, many 
analysts have dismissed the possibilities of achieving total 
self-sufficiency in domestic arms production. However, 
producing weapons in the name of self-sufficiency is still the 
most important raison d’etre for transferring military 
technology in developing countries. (Brzoska and others, 1980, 
Pon cee 

Indigenous military production is motivated mainly by 
the desire to reduce dependency on foreign arms suppliers 
(Klare, 1987, p. 1266). As one researcher states, "almost 
all of the countries that have embarked upon creating an arms- 
manufacturing industry have basically done this for political 
and security reasons. They wish to become more independent" 
(Pie@rEmpemmeooZ Dp. 1 Ohe 

However, another analyst observed that most of those 
developing countries with indigenous arms industries are 
generally dependent to a greater or lesser degree on imports 
of military technology--in the form of blueprints, technical 
assistance, specialized machinery and parts from the major 
developed countries. (Neuman, 1984, p. 162) 

2. Economic Factors 
Another motive for transferring military technology 


is that military technology and domestic arms production 
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benefit the economy of developing countries’. The main 
economic considerations of military technology transfer 
nO 11 Ow: 

First, investment in the design and production of 
technologically advanced weapons in developing countries is 
seen aS a means of creating a national technological 
infrastructure which later can be transferred to the civil 
Sector. (ae dean, 8hY6S, pp. . 61-/8)} Second, developing 
countries often suffer from excess capacity. Thus military 
production may have backward linkages and create demand for 
inputs produced by horizontally integrated civilian industrial 
systems. Finally, it is assumed that foreign exchange will 
be saved and employment created. (Deger, 1986, p. 154) 

3. Technological Characteristics of the Arms Production 

Establishing military-industrial complex for domestic 
arms production would have certain characteristics that force 
developing countries to transfer military technology (Lock and 
Pee, 1979, p. 218): 


1. Steadily increasing military research and development 
which result in ever more complex weapons systems. 


2. A rising rate of weapon innovation and development which 
leads to rapid technological obsolescence, and 


"For more discussion of economic effects of military 
EeGumoOrogy Eransier to developing: countries see: Saunders (1976, 
eee 2) eock anda Walt 661597 7 gee PP .eel27-136), ~«and Wionczek 
e366, Sepp. «47-5Gee. 
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3. Increasing complexrity of weapon systems which reduces 
the possibility of “copying” and which aitews tor 
effective control of the technology by the licenser over 
a considerable period of time. 

This dependence on military technology transfer and 


skills has become a Significant factor in the global military 


trade. 


C. SOURCES OF MILITARY TECHNOLOGY 

A focus on licensed production of military prodiiaie 
provides a more clear opportunity to examine the sources of 
military technology’. 

Table 11 shows that a small number of countries dominates 
the sale of military production licenses for major weapons 
systems. The United States of America (USA), the United 
Kingdom (UK), France (FR), the Federal Republic of Germany 
(FRG) and the Soviet Union (USSR) together account for nearly 
85 percent of all licenses sold to developing countries during 
the 35 year period under consideration. With respect to the 
number of production licenses granted, the USA is the most 
diversified supplier. The USA has only nine recipient 


countries. This is the same number of licenses as for FRG ee 


"Licensed production is the most clear evidence of a military 
technology transfer. Although data concerning licenses are scarce, 
they are more available than data concerning other channels of 
military technology transfer. (Louscher and Salomone, 1987, p. 4) 
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the UK, and one fewer than France. The main recipient 
countries of the USA military technology are South Korea and 


Taiwan. 


TABLE 11. MATRIX OF LICENSED-PRODUCTION PROJECTS FOR MAJOR 
WEAPONS, 1950-1984 


aes aa ed ea Te RP teeter rare c Tatar Nera snravyonsvsxoocvnsssoszaccnssss}seestsestsssfensvsevesconsevonessssonvoyavsvconsessovesesesvesosonsgdbbavorenesersanasseennsssonessonsoase 


USA UK FR FRG USSR ITALY SPAIN ISRAEL OTHERS TOTAL 


BY LICENSEE 


COS er OO FO0SSSSSSSSS O08 O=8 O08 FOS 29S 800 SOS RO SESEES OO SFEOSESESESES SOS PS SOOT HOSS OF OS HHS OS SOPHO SS DS OOS HS OOS SOSH OSSSHSSOSSSSS SS OHSS ESSSSSSSS SSS DOr SS SSE SOS SOO EEETISS CURES OP OOD SOLPTSSETS DP OOOS SOTSSSOOOS OOS SES OOS FF OSD OS SOSED DOSFS OS OS OS SOOO SOSOH SS OOS D OOOO OD OOD OOS D SOSSEFOSESSS DOOD ODED DD DE DO 


Algeria 1 OSs Oro 2 
Argentina 2 1 il 3 1 8 
Brazil 1 2 2 1 it 7 
Chile 4 1 1 1 7 
Egypt 3 6 1] 1 8 
India 8 5 | 7 23 
Indonesia 1 2 225° 1 0.5” 7 
Iran 4* 4 
Israel Z ] 3 
North Korea 5.5° 0.5° 6 
South Korea 10 1 il 
Malaysia 2 2 
Pakistan i J] 1 3 
Peru 1 1 1 3 
Philippines 1 1 iL 3 
Singapore 5 2 7 
South Africa 4 2 1 7 
Taiwan 5 2 7 
Thailand 1 J 2 
Others 1 1 1 S 
TOTAL 5 Oe 2a 17.5 13 5 4 5 TEaee, 123 
BY WEAPON 

CATEGORY 

Aircraft 15 Sale a5 5 3 S S| shi 52 
Armored Veh 3 2 4 1 4 1 3 18 
Missiles 2 i 2 3 il uf 1-0 
Ships 6 BO) a Us 3 9 3 1 1 2 1 43 





* All cancelled before start of production. 
° Split in order to indicate two design countries 


Source: M. Brzoska and T. Ohlson, “Arms Production in the Third World: An 


Overview," in M. Brzoska and Thomas Ohlson, eds., Arms Production in the 
Third World, SIPRI, Taylor & Francis, Philadelphia, 1986a, p. 26. 
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On the other hand, only India and North Korea use the 
military technology of the USSR. India is also an important 
market for British and French military technology. Israel 
not only produces weapons under license, but also has become 
a supplier of military technology such as transfer of ships 
to South Africa, and ships and missiles to Taiwan. 

Most licenses, 42 percent are for aircraft production 
technology. While the USA, the UK and FRG dominate the supply 
of annual technology, the USA and France together account for 
52 percent of the aircraft licenses. Not only are licenses 
for the production of armored vehicles less frequent, but also 


in general their production is relatively lesser. 


D. THE VINTAGE OF TRANSFERRED MILITARY TECHNOLOGY 

There is a lengthy time lag between military designee 
military production or between production start and initial 
deployment of the weapon systems in developing countries. 
This time lag is a measure of the technological level of the 
arms production process. Another such measure is the vintage 
of the technology used. (Brzoska and Ohlson, 1986a, p. 23) 
Generally, the Stockholm International Poarce Research 
Institute (SIPRI) data show that mature technologies are often 


easier for developing countries to master and that they are 
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also less restricted by the original owners of the technology 
fork LOSI pp. 270-282). 

As shown in Table 12, such vintage comparison can be made 
for weapons produced under license. This shows that the 
technologies transferred are of varying vintages and that 
sophisticated and more or less obsolete technologies are being 
utilized side by side. 

On the average and over time, for all weapons produced 
under license, the vintage gap has neither increased nor 
decreased. But there are marked differences when 
BSlogical sophistication is singled out. When simple 
technologies are transferred, the vintage gap 1S very short. 
For instance, small patrol craft designs transferred from the 
Soviet Union to North Korea, or British and German designs to 
Singapore or American light-plane designs to Chile are of this 
kind. However, the vintage gap increases when more advanced 


technology is transferred (Brzoska and Ohlson, 1986a, p. 24) 
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TABLE 12. VINTAGE OF SELECTED ADVANCED MAJOR WEAPON SYSTEMS 
PRODUCED UNDER LICENSE 
Year of Year of 
Initial Initial 
Product- Product- 
ion in ion in Vintage 
Licensing Licensee Gap 
Licenser Company Designation License Country (Years) 
AIRCRAFT 
USSR 1956 MIG-21 India 1966 10 
Italy 1957 MN-326 Brazil 1971 14 
FRG 1969 Bo-105 Indonesia 1976 7 
France 1970 SA-315 Lama Brazil 1979 9 
UK 1971 Jaguar India 1981 10 
USA 1971 F-5E/F South Korea 1980 9 
France 1971 SA-342 Egypt 1983 12 
Gazelle 
France 1975 Alpha Jet Egypt 1982 7 
ARMORED VEHICLES 
USSR 1958 T-55 North Korea 1974 16 
USSR 1971 T-72 India 1984 13 
Switzerland 1974 Piranha Chile 1981 7 
USA 1974 M-109-A2 South Korea 1984 10 
MISSILES 
USSR (1958) AA-2Atoll India 1968 (10) 
FRG 1960 Cobra-2000 Brazil 1975 is: 
UK 1968 Swingfire Egypt 1978 10 
France 1972 Milan India 1984 12 
SHIPS 
USSR/China 1958 Romeo North Korea 1974 16 
Class 
UK 1959 Leander India 1966 7 
Class 
France 1973 Batral Chile 1980 4] 
Class 
FRG 1973 Type 209/3 Brazil 1982 9 


( ) uncertain data. 


Source: M. Brzoska and T. Ohlson, "Arms Production in the Third 
World: An Overview," in M. brzoska and T. Ohlson, eds., Arms 
Production in the Third World, SIPRI, Taylor & Francis, 1986a, p. 
24. 
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Table 13 shows an approximation of the technological level 
that can be obtained by comparing start of design studies with 
deployment year for domestically designed weapons. This 
average time lag is about seven years for aircraft, about five 


years for armored vehicles, about six years for missiles and 


nearly three years for ships. The level of sophistication 
also proves to be the decisive factor. For more complex 
weapons the time lag is above these averages. (Brzoska and 


wimesen, 1986a, p. 25) 

From a purely strategic efficiency point of view, 
developing countrieS may receive optimum benefit from 
transferring the highly sophisticated military technology. 
However, Since there is an increasing rate of obsolescence 
Over time, increasing proportions being spent on new vintages 
will make the resource cost prohibitive. The macroeconomic 
cost of military technology must be considered too. (Deger, 


moo, Dp. 179) 
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TABLE 13. DESIGN DEPLOYMENT TIME LAG FOR SELECTED ADVANCED 
MAJOR WEAPONS FOR DOMESTIC DESIGN 


DESIGN DEPLOYMENT TIME LAG 


PRODUCER DESIGNATION YEAR YEAR (YEARS) 
AIRCRAFT 

India HF-24 Marut 1956 1964 8 
Talwan AT-3 1975 1984 9 
Brazil AM-X 1977 (1987) 10+ 


ARMORED VEHICLES 


Israel Merkava-l 1967 1978 1? 

South Africa Ratel-20 1968 1976 8 

India Main Battle Tank 1974 (1985) 11+ 
MISSILES 

Israel Shafrir-2 1962 1970 8 

Israel Gabriel-2 1969 1978 9 

Brazil MAA-1 Piranha 1995 (1984) O+ 
SHIPS 

North Korea Najin Class 170 1976 © 

Brazil Niteroi1 Class? 1972 1979 7 

India Godavarime lacs. 1977 1983 6 


SOSH SHHSHHSHHHHSEHSEHSHSSHSEHSH SESH HE SHHHS HEHE OHOHHSOSHHSHSHSHHEHSHEHSE HSER SESE HS EHTHEHOS EEE SHS OEHHOHO CHO SHOHOH SESH HH EH SEHK HHH SH HH SH SH HSH HH SHSHHHSHSHHSHSH SHH SHH SHSHHHS SHS SHS HHSHSHSHSSHSHHSHSHSS SOSH OHEHS OHSS OHSOSOHESEEHH OKC OCOHSEHEHOSEHHE BO OES 


" British design from 1970; first Brazilian built ships 
Gdewieeenenoe 2 
» Stretched version of UK-designed Leander (Nilgiri) Class. 
( ) uncertain data. 


Source: M. Brzoska and T. Ohlson, “Arms Production 1n@eme 
Third World: An Overview," in M. Brzoska and T. Ohlson, 
eds.. Arms Production in the Third World, SIPRI, T4a\y2omume 
Frances, ocean ace 
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E. MEASURES RELATED TO CONTROL MILITARY TECHNOLOGY 

The Coordinating Committee for Multilateral Export 
Controls (COCOM) includes Japan and all of NATO except 
Iceland. It is intended to act on a unified, allied level to 
halt the export of high tech gear to the Soviet block and 
China. (Gross, 1988, p. DS7) It maintains Military Critical 
Technology lists that are forbidden for sale to the East. 
(Appendix A). 

This list includes most of the highly advanced electronic 
chip techniques, for they are integral parts of next- 
generation weapon systems that use astounding computational 
speeds and new storage and retrieval successes. (Roberts, 
ioe p. 9) 

There are some approaches to the control of the 
international transfer of arms and military technology. They 
are divided into unilateral, bilateral and multilateral 
measures. (Vayrynen, 1978/1979, pp. 91-92) 

1. Unilateral Measures 

These measures refer to decisions by one country to 
slow down it’s arms sales, concessional or not, and aid. In 
this category of measures one must also include various 
licensing and other administrative arrangements which have 


been developed, especially in capitalist countries, to enhance 
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the ability of government to supervise the arms sales carried 
out by private arms manufacturers. However, unilateral 
measures are sufficient only in a situation in which one 
Supplier has a monopoly in the international arms market. As 
this seldom happens, and definitely not recently, bilateral 
and multilateral arrangements are also needed. 
2. Bilateral Measures 

These measures mean a decision by any two suppliers 
to agree upon joint principles and arrangements to restrict 
the transfer of arms and military technology abroad. These 
restraints are naturally more effective if these nations 
account for a substantial share in the arms market. 

3. Multilateral Measures 

These measures. can be divided into two principal 
types. Those carried out by international organizations, 
either regional or international, and those concluded between 
governments outside this kind of organizational framework. 

Thus far, only the control measures on the supplier 
side have been discussed, but control measures can be taken 
at the recipient end also by importers of arms deciding to 
apply restrictions. They may be taken unilaterally, when a 
nation decides, often for economic reasons, to stop or reduce 


Eheim pOrEMOr -armsn On the other hand, they may be taken 


54 


bilaterally by two rival countries trying to reach an 
agreement not to import weapons or exclude certain types of 
arms from imports. Finally, multilateral restrictions may 
take place, for example, through regional agreements to 
restrict or abolish the inflow of arms into the region 
concerned. (Vayrynen, 1978/1979, p. 92) 

By considering these two dimensions of control 
arrangements, it is possible to develop a sixfold typology 


represented by Table 14. 


TABLE 14. RESTRAINTS ON TRANSFER OF MILITARY TECHNOLOGY 


MEASURES - UNILATERAL BILATERAL MULTILATERAL 
CONTROL MEASURES MEASURES MEASURES 


Export Control Unilateral Bilateral Multilateral 
export agreements agreements 
restraints between between 

exports exports 


fmuporte Control Unilateral - Bilateral Multilateral 
decisions agreements to agreements 
tommestrict restrict imports to restrict 
imports imports 





Source: R. Vayrynen, "Curbing International Transfers of Arms 
and Military Technology," Alternatives, IV, 1978/1979, p. 92. 
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Ee STRATEGIES FOR MILITARY TECHNOLOGY TRANSFER 

"Path" and “engineering"™ are the two major strategies used 
by developing countries to acquire military technologies. 

1. Path Strategy 

In the path strategy, military technology transfer 

moves through several steps. The following suggestive steps 
are the learning states which are likely in the transfer of 
military technology’. Any country may be at different steps 
with regard to different technologies. For instance, Turkish 
fighter-bomber production is more dependent upon foreign 
design and components than is shipbuilding. 


a. Step One: Maintenance and Repair of Transferred 
Systems 


The recipient country develops a repertoire of 
maintenance capabilities. It learns how to repair, maintain 
and rebuild foreign equipment. Domestic civilian industries 
transfer this type of information or foreign suppliers provide 


it to promote domestic skills. 


"The path strategy of military technology transfer has been 
discussed in various forms and combinations in the defense 
literature, for example, see: lLouscher and Salomone, 1987, pp. 3- 
4), Church (1984, p. 10), and Tuami and Vayrynen (1982, ppeiaaee 
Iy8))) 
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b. Step Two: Assembly of Subsystems from Imported 
Components 


At this step, manufacturing capabilities are 
expanded to domestic assembly under license of component 
packages provided from major industrial suppliers. Licensed 
assembly in the military production is almost totally 
dependent on foreign design and foreign components. 


c. Step Three: Final Production of the Weapon System 
and Production of Basic Components 


At the third step, the recipient country develops 
a capability to manufacture basic components of a weapon 
system designed by a supplier, as well as to provide final 
assembly of the weapon system. Foreign technical assistance 
1s provided for the establishment organization and operation 
of facilities to produce or to assemble components, or end 
items of foreign designed equipment. 

d. Step Four: Production Using Imported Design 

Domestic arms production starts by using imported 
weapon designs in the fourth step. Also, production can be 
accomplished through reverse engineering of foreign weapons. 
The recipient country develops an engineering ability to 
modify technology designed by a supplier. This capability, 
combined with the pPredve sion knowledge, industrial 


Organization, and technical skills acquired through licensing, 


> / 


coproduction, foreign design assistance and joint venture 
permit the production of weapon systems. 


e. Step Five: The Capability to Design Weapon 
Systems Indigenously 


This step assumes that the knowledge and 
capabilities to produce a significant number of major 
components exists. Although there 1s minimal dependence on 
foreign sources for design, organizational knowledge, 
technical skills, or components, critical technical awd 
organizational skills for end item assembly are required. 


ff. Step Six: Production Based on Local Research and 
Design of New System 


At the sixth’ step, through transiexrigg 
military technology, a country achieves capability not only 
to design, but also to manufacture weapon systems using all 
domestic components. This stage marks true  self- 
sufficiency in military production, and it™is the ult amie 
objective of military technology transfer process. 

2. Engineering Strategy 
The view that military technology transfer should 
follow the steps that lead to self-sufficiency in military 
production is still predominant among developing countries. 


However, especially with respect to latter steps, there are 
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two main reasons that undermine path strategy. (Brzoska and 
Simson, L928 Obye Dw 283) 

First, the developments in military technology are 
so fast that even many developed nations which have outlays 
on research and development cannot afford to keep up with 
them. Since the rate of technological obsolescence is 
accelerating, there is a need for more frequent replacement 
of products and for product improvement programs. As a 
rule, beyond a certain point the technical problems of 
import substituting are substantial. 

Dependence on imported know-how and materials 
normally increases with the degree of sophistication of the 
weapons. Attempts to increase the domestic content per 
unit of output also often lead to a steep rise in costs. 

Second, the concept of self-sufficiency has ca 
much of its meaning during the past two decades. This is 
true even for most of the developed countries. HOr 
instance, Japanese, German, and Swedish aircraft have 
engines that are designed in other countries. Only arms 
producers in the United States and the Soviet Union managed 


largely to avoid having to use foreign components. 
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Therefore, after creating an adequate industrial 
and technological base, a developing country may replace 
the path strategy with engineering strategy. The two types 
of engineering strategy are “add-on engineering" and "add- 
up engineering". 

Add-on engineering refers to the adaptation of an 
existing weapon system to specific needs by changing 
components, adding features or taking them away, and 
trying to incorporate as many indigenous parts as 
possible. (Brzoska, eS 6, eee on) 

In other words, it 1S an updating, upgrading, 
improving and an adapting of existing weapons technologies 
(Matthews, 1988, p. 12). In the early 1960s, South Africa 
first produced French AML vehicles under license. Then, 
Since the early 1980s, by using add-on engineering 
strategy, it has Susie the Eland armored cars. Israeli 
combat aircraft Kfir and Nesher, are also the result of 
this strategy using French Mirage blueprints. The Shafrir 
missile is based on the Sidewinder. The Egyptian Early 
Bird missile is based on the Soviet SA-2; and the October 


class fast attack craft in the Egyptian Navy largely 


resembles the Soviet Komar Class. (Brzoska, 1986, p. 284) 
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On the other hand, 

Add-up engineering is more demanding in terms of 
technical know-how and previous production 
experience...The idea is to raise sources of supply 
throughout the world to integrate imported components 
into a new and functioning weapon system (Brzoska, 1986, 
p. 284). 

Brazilian armored vehicles from Engesa, aircraft 
from Embraer, South Korean howitzers and ships, and 
Taiwanese missiles and artillery are designed by using add- 
up engineering transfer strategy. This strategy can also 
be used with respect to "simpler" military products such as 
the production of jeeps and trucks in the Philippines. 
feezoska, 1986, p. 284) 

Implementation of add-on and add-up engineering 
Strategies require a certain level of technological base. 


Therefore, some channels of technology transfer should be 


used to acquire that capacity. 
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IV. CHANNELS OF MILITARY TECHNOLOGY TRANSFER 


Throughout the literature, the channels of technology 
transfer have been classified according to different 
Gteneeueta, | For the purpose of this study, we have 
classified them according to the degree of participation of 
the recipient country in the transfer process and the 
existence of a continuous relation over time, involving a 
certain level of division of labor and risk-sharing between 
the supplier and the recipient countries. According to 
this criterion, military technology transfer channels can 


be classified under four broad categories.” 


1. Licensed production agreements 
2. Coproduction agreements 
"For those distinctions see: Spencer (1967, pp. JSaeae 


Robock and Calkins (1980, pp. 6-7), Liebrenz (1982), Whites 
pp. 16-25), and Office of Industrial Innovation (1986, pplz 


“Other channels of military technology transfer will not be 
discussed separately in this study for three reasons. First, 
Channels such as training, education and consulting are often 
included under the heading of "show-how" in the agreements of the 
above-mentioned four categories. Second, although military 
presence in one country has impact of upgrading technical 
potentials, for the purpose of this study, it is not a relevant 
transfer channel. Finally, as a result of economic considerations, 
military assistance programs are no longer as important transfer 
channels of military technology as before. 
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3. Joint venture agreements 
4. Foreign design assistance 
Although military technology transfer has beneficial 
effects, the costs are extremely high. In order to lessen 
the outflow of foreign currency required, some arrangements 
have been made. The term "offset" is used, in this study, 
as a generic word to refer to all compensatory arrangements 
practiced in the transfer of military technology.” 
Therefore, each of the above mentioned channels may be 
thought of as a direct offset. Moreover, these mechanisms 
are not mutually exclusive and military technology transfer 
agreement may incorporate elements from each of them’. For 
instance, the Turkish offset agreement with General 
Dynamics 1S a joint venture in nature, but it constitutes 
the coproduction of 160 F-16 C/D combat aircraft too. 
While licensed production, coproduction, joint venture 


and foreign design assistance agreements explicitly entail 


BeeumemerGetailed discussion of offsets, see: Welk (1984, 
Pee ao), Buzoska and Ohlsson (1985, pr. 130-135), Neuman (1985, 
Peo Zio Church (1984, pp. 9-13), and Hammend (1987, pp. 173- 
ow). 


“In the literature, the terms "offset", "coproduction", 
"licensed production", "joint venture", and "foreign design 
assistance" are used interchangeably. For example, see: Neuman 


fee eeop>. 163-185), and Louscher and Salomone (1987, p. 3). 


63 


the transferring of military technology to the recipient 
country, other major offset types--subcontracting and 
counter-trade may not (Appendix B). The latter two are 
less likely to encourage the technological advancement of 
the recipient. Therefore in this study, only the former 
four types of offsets are discussed as channels of military 


Cechnolegy Ulansier. 


A. OFFSETS 

Offsets are commercial transactions in which the buyer 
demands, as a condition of the sale, that the seller 
compensate the buyer through a variety of nonmonetary 
means. (Hammend, 1987, p. 1/75) 

According to the U.S. Department of Defense, the first 
military offset programs authorized the coproduction of the 
F-104 aircraft and HAWK air defense system in Europe. Over 
time, the demand for military offsets which began in the 
developed countries (1.e., NATO, Japan, Australia, and 
Switzerland) spread to the developing nations (1.e, Korea, 
Israel, Taiwan, Singapore, India, Pakistan, Thailand, 
Argentina, the Phi idan ss) Brazil, and Turkey). (Welk, 


1984, p. 21) 
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The existence of military offset programs stems from 
the inelastic demand for military hardware among 
governments, the need to purchase equipment abroad, and the 
high prices of these goods (Welk, 1984, p. 21). In order 
to maintain and exercise their sovereignty, governments 
feel the need to have a standing military force that is 
prepared to defend the integrity of it’s borders. 

Most developing countries do not have economies large 
enough to support the country’s arms industry needed to 
satisfy the demand of defense. Therefore, offsets are used 
for the targeted development of military industry and 
enhancement of domestic capabilities by the purchasing 
countries that are facing exchange earnings. 

Pmazostan and Ohison (1985,5p. 132) point..out that 
offsets may include: | 

1. The transfer of military technology 


Aeeovibeonieacting in the purchasing Gounery fOr 
components and spares for the weapon 


3. The right to market the weapon on behalf of the 
Supplier 


4. Repair and maintenance contracts for weapons, and 


iijerts Of Other industrial goods from the recipient 
oy ae hlemsupplyamg Coun tey . 


GS 


In offset arrangements, the offset 1S customary to 
split into two groups--direct and indirect. Direct ofifseme 
are those which are directly related to the product 
purchased, such as its development, assembly or the 
production of its components. On the other hand, indirect 
offsets are contractual arrangements that involve goods and 
services unrelated to the exports referenced in the sales 
agreement (Neuman, 1985, p. 185). 

The sale of F-16 C/D fighters to Turkey presents a 
classic case study in the way offsets work and the 
advantages that occur to each party. The Turkish Feats 
will be produced in part by a jointly-owned aircraft 
manufacturing plant being built in Turkey by a Turkish 
aerospace firm and by Genome Dynamics. It will coproduce 
160 General Dynamics F-16 combat aircraft. The total value 
of the project was $4.2 billion, $3 billion was provided by 
FMS credits and the balance by the Turkish government. 

The direct offset commitment, which included the 
establishment of a joint venture manufacturing plant to 
assemble the F-16 and produce itsS components. General 
Dynamics and it’s major sub-contractor, General Bile@eruae 


were to aid the capitalization of the plant by the 
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pmeves leon Ofe43seofethes funds requared, worth $70 million. 
As a part of the agreement, General Dynamics has undertaken 
to export any excess component production from the Turkish 
plant. (U.S. General Accounting Office, 1984, p. 3, 7) 

thas ss anwexample of a darect offset, similar to 
arrangements made between U.S. and European firms in NATO 
for a number of years. TieSwearerart or Mamportant 
Subsystems of it are manufactured jointly in the buyer’s 
@emmery™to help offset the cost of the buy by providing 
employment, technology transfer, and investment in new 
plants and equipment. Thus, Turkey will literally acquire 
an aircraft industry. 

The other aspect of the agreement is the indirect 
offset commitment agreed to by General Dynamics--$1.27 
SeeltOn.w Thas had to be achieved wathan 10 aed 
Otherwise the company would have to pay a 1.5% non- 
fulfillment penalty. (Gavin, 1986, p. 169) 

The indirect offset commitment was split into two 
categories. Group 1, which included capital investment, 
joint ventures and technology transfer, was to account for 


POs4ot Cheseotal ~eGroupez, wh»ch includes the purchase for 
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export of Turkish goods and services accounting for 90% of 
the commitment. 

General Dynamics has become responsible for marketing 
a complex list of Turkish products including tourism, power 
projects, and marble. Wasting effort and resources on a 
low cost venture will not significantly reduce the offset 
commitments. Thus, General Dynamics is in the business of 
economic development. It plans, designs, develops and 
finances a product, industry, or real estate development 
that provides Turkey with the cash to pay General Dynamics 
for it’s product. The multiplier effect on both the seller 
and the buyer are of great potential and create a situation 
in which the ideas, technology, and marketing skills of a 
U.S. defense contractor are placed at the service of a 
developing country that has little of these, and in many 
cases, neither the success nor influence to obtain them 
readily. The result may be a serendipitous arrangement of 
mutual advantage. 

For the purchasing country, offset arrangements bring 
important benefits; they lessen the outflow of foreign 
currency, maintain or create domestic employment, lead to 


the acquisition of modern technology, create service 
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@aipabality forwhagh technelogy equipment and assist ain 
local economic development. Meets also@elear that it 
serves the interests of the supplier country by creating a 
healthy interdependence on its weaponry, increasing it’s 
exports and promoting ties between the supplier and the 


purchasing countries. (Church, 1984, p. 10) 


B. LICENSED PRODUCTION 

A license is commonly used to describe situations 
where: 

The owner of certain statuary rights in the technology... 
grants permission to another party to exercise some of 
those exclusive rights held by the owner of the 
B-ehnmology (Office of Industrial Innovation, 1986, p. 
Zo) . 

Licensing agreements generally include a series of 
Provisions regulating the rights and obligations of both 
recipient and supplier with regard to use of the technology 
(White, 1983, p. 30). The oldest method of international 
production of weapon systems that are developed in another 
country is the bilateral licensing agreement. (Defense 
Systems Management College, 1981, pp. 4-14) 

Moreover, these agreements have become very common in 


international transfer of military technology, both among 


developed countries and between developed and developing 
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countries. Highly competitive arms market has stimulated 
these agreements. Because many arms receivers usually 
prefer license purchases as a channel of military 
technology transfer. (Brzoska and others, 1980, p. 15) 

As indicated in Table 15, the United States is the 
primary distributor of military technology. In the one- 
and-one-half decade period of 1971-1985, the U.S.A. 
provided weapon production licenses to seven different 
developing nations. The types of major weapons licensed 
included four licenses for helicopters, fast attack craft 
and patrol craft respectively, and three licenses for 
production of trainers and fighters respectively. 

While United Kingdom, France, and West Germany actively 
provide licenses to developing nations, they do not do so 
at a level equalling the United States. 

United Kingdom provided for ten different major weapon 
systems to eight different developing recipients. France 
issued licenses for seven different major weapon systems to 
eight different developing countries. West Germany 
provided licenses for ten weapon systems to eight different 


developing countries. The Soviet Union supplied licenses 
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fOr ten weapon systems to two different developing 
countries. 

Among the fifteen suppliers of licenses to developing 
countries, some of the suppliers themselves are often 
categorized as developing nations. Brazil, Israel and 
China are categorized as developing nations. 

Quite instructive is the competition among suppliers. 
While the U.S.A. is again the primary supplier of trainer 
production licenses, it should be noted that eight 
different nations provided such licenses. Five nations 
provided licenses to produce fighters and patrol crafts. 
Significant competition existed among armored personnel 
carriers, fast attack craft, transport amerscrart, 
helicopters, frigates, submarines and anti-tank missiles. 
Nine suppliers competed in sales of licenses among these 
types of weapons. 

Table 15 also indicates that there are basically three 
types of military technology suppliers competing in the 
developing countries. 


1. The major suppliers include the United States of 
America, Great Britain, France, and West Germany 
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2. The Soviet Union followed by Italy, Switzerland and 
Israel are significant suppliers of licenses 


3. Austria, Spain, Brazil, China and Sweden are minor 
suppliers of military teehnelog zs 


The major suppliers each provided over seven different 
weapons types licenses. The licenses issued by the middle 
group varied from three to seven weapon types. The minor 
licensers provided no more than two different weapon types 
licenses. 

The number of licenses for various equipment 
categories held by developing world nations is identified 
in Table 16. The table reveals that among the twenty-one 
developing countries, aircraft are the systems most 
commonly produced under license. There are 15 agreements 
to produce helicopters, iPS: fighters and trainers 
agreements, four transport aircraft agreements, three light 
plane agreements, and two counter-insurgency aircraft 
ae reemer eer 

Sea equipment ranks second with licenses for 38 such 
systems. There are licenses for 18 ground equipment 
systems. Eight models of missiles and one radar system are 


produced under license among the developing nations. 


WE 





TABLE 15. DEVELOPING COUNTRIES’ LICENSE ACTIVITY OF MAJOR 
SYSTEMS, BY SUPPLIER AND WEAPONS TYPE, mem .— 1985 
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The United States’ licenses have been granted mainly 
for aircraft and sea weapon systems, the French military 
industry has been mainly involved in helicopters and guided 
missiles. British and West Germans have been particularly 
active in shipyards. 

Table 16 also indicates the relative number of weapon 
types licenses used by twenty-one developing countries who 
produce major systems under such agreements. As indicated, 
India has the most diverse licensed production plans. 
Bleven different systems are planned for production under 
21 license agreements in India. Seven fighter tyeees yee 
kinds of helicopters and transport aircraft were or are 
planned for production in India under such agreements. 
India has obtained licenses for two different main battle 
tanks, and anti-tank missiles, an armored personnel 
carrier, an infantry combat vehicle, a frigate, a 


submarine, an air-to-air missile and a radar system. 
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TABLE 16. NUMBER OF MAJOR WEAPON SYSTEMS LICENSES IN 
DEVELOPING COUNTRIES BY EQUIPMENT CATEGORY, 


poy 1995 
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Among the recipients in the developing countries, clear 
patterns appear. Many recipients use multiple suppliers 
for licenses. For example, India utilized five different 
industrial license suppliers to produce weapons systems in 
eleven different categories. Other major multiple source 
users include Brazil, Indonesia, Pakistan, Argentina, 
Chile, Singapore, and South Africa. While Taiwan and South 
Korea are highly involved in license production, they rely 
on limited sources. North Korea, Peru, Algeria, and 
Malaysia use only two sources for licenses. Single source 
recipients in the developing countries include Nigeria, 
Mexico and Madagascar. 

In the last one-and-one-half decades, licensed 
production has expanded in Turkish military industry’s role 
in the manufacture of the G-3, MG-3 infantry weapons, 
ammunition, missiles and artillery. 

All of the above data signal the growing phenomenon of 
transfer military technology to the developing countries 


through the instrument of license. 


C. COPRODUCTION 
The U.S. Department of Defense (1974, p. 2) defines 


COProducE lt oneas: 
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»-..-any program wherein the U.S. Government...enables an 
eligible foreign government, international organization, 
or designated commercial producer to acquire the know- 
how to manufacture or assemble, repair, maintain and 
operate, in whole or in part, a specific weapon, 
Sommunication or Support system, or an individual 
military item. 

The more sophisticated the weapon system is, the higher 
usually the share of foreign parts and know how. 
Multilateral and bilateral coproduction forms are arranged 
either vertically or horizontally. (Tuami and Vayrynen, 
mot, Pp. 139) 

Vertical coproduction means that the industry of the 
purchasing country not only produces components for the 
particular weapon system bought by the country, but also 
produces those components for all the systems which are 
constructed abroad. Me Sc mm eCOlPpomemucmecan De rotary OL 
partially indigenous. 

memizontal coproduction, “in turn, contains only the 
production of components for those weapons acquired by the 
country herself. It is almost self-evident that vertical 
coproduction 1S more profitable to the producer of the 


components than horizontal because in the vertical 


arrangement, the factors reducing unit costs are more 


ey 


visible. Also from the standpoint of the seller, the 
vertical version would be more useful because the cost 
reduction is also beneficial to him. The economic factor 
may be the main explanation of the fact that vertical 
coproduction projects have been recently on the increase. 

The extent of U.S. coproduction projects abroad can be 
obtained from Table 17 which gives the number of projects 
by leading arms manufacturers as well as their distribution 
between developed and developing countries. 

A number of conclusions can easily be drawn from Table 
17. First, practically.all the corporations on thei 
are aircraft manufacturers which seem to be most 
internationalized both in terms of exports, direct 
investments and emennia patterns. There are more 
joint projects with governments and manufacturers from 
developed rather than developing countries. Japan and 
Italy are very central partners; Ue Ss al Kenge 
manufacturers have concluded altogether 40 joint projects 


with them. 
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TABLE 17. UNITED STATES MILITARY COPRODUCTION PROJECTS 


ABROAD 
Developed Developing 
Countries Countries Total 
General Electric WZ = eZ 
Bell 8 Zz 10 
Northrop 3 2 S 
p2korsky 5 = s) 
Cessna = 4 - 
Hughes 3 1 4 
Pratt & Whitney 4 = 4 
Boeing £ = 4 
Lycoming 3 1 4 
Ratheon 5 sag 3 
General Dynamics 2 = Z 
Lockheed Z = Z 
Pazmany = Zz Z 
McDonnell Douglas IZ, = Z 
All Others i 8 Lo 
TOTAL ale 210, 78 
Source: Helena Tuami and Raimo Vayrynen, Transnational 


Corporations, Armaments and Development, St. Martin’s 
Pmess, 1982, p. 136. 


D. JOINT VENTURE 
Joint venture can be defined as a development and 
manufacturing of military systems involving more than one 


military-industrial firm and significant level of interfirm 


meg 


cooperation in research, design, production and marketing, 
as well as significant contributions by all partners to 
develop funds andwsask capitede (Mewary, 1960, se. 3) 

Recently, an increasing number of new investments have 
been joint ventures involving ownership between local and 
foreign partners. There are various factors contributing 
to the growth of joint ventures as a transfer channel of 
military technology. Developing countries may pass 
legislation either prohibiting total foreign ownership or 
making incentives conditional upon certain degrees of local 
ownership. On the other hand, technology suppliers have 
become increasingly aware of the benefits of sharing 
ownership with local partners. These include land, 
capital, trained personnel and familiarity with local 
markets. (Kaynak, 1985, p. 163) 

The two types of joint ventures are equity and 
contractual (White, 1983, pp. Jee 

Legislation of the recipient countries encourage the 
formation of equity joint ventures on the basis of 
requirements related to the share of equity in local hands 
and its effects on the decision making system of the 


enterprise. 
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In general, the participation share of local party in 
feim@e Venture 1S at, least 51 percent. In the Turkish joint 
venture example, the Turkish Aerospace Industry, Inc 
(TUSAS) nheligisee sol percent of» capittabazataon as» a 
participation share. The foreign partner, General 
Dynamics, with its major subcontractor, General Electric, 
are to aid the capitalization of the plant by the provision 
of 49 percent of the funds required. 

Equity joint ventures normally imply the combined 
transfer of other resources of the foreign enterprise, such 
as capital and management, so that they cannot be 
considered aS a specific mechanism exclusively for 
Mmechnology transfer. 

However, equity joint ventures have an important 
incidence on the way and conditions in which Te 
be transferred from abroad. The main implications concern 
wpeee, 1983, p. 19): 

mle Strategies of technology suppliers-—-i.e. 
transnational corporations and other firms vis a vis 
the supply of technology through this mechanism, 


2. The procedures of technology transfer and 
renumeration, 


3. The capacity of the military-industrial firm to ensure 
an effective transfer. 


ed 


The other kind of joint vemtume 15 Seentractualm 
Transfer of technology could be the central, basic 
objective of these contracts, or just an aspect of a more 
complex arrangement. But the essential characteristic of 
contractual joint ventures is that there is a complete de- 
linking of the resource transfer and the equity ownership 
of the foreign supplier of technology; and that the foreign 
Suppliers are granted rights for only a specified period of 
time. In this sense, they appear in principle to be a more 
unpackaged way of technology transfer than the equity based 
arrangements. (White, 1983, p. 23) 

The experiences On the Arab Organization of 
Industrialization (AOI)** exemplify the joint venture arms 
projects to transfer military technology in developing 
countries. 

The agreements negotiated with Western governments and 
arms industries followed a basic pattern: the AOI created 
a subsidiary company which represented a partnership with | 
the supplier. The chairman of the subsidiary was an Arab, 


while the managing director came from the foreign partner. 


“For more information on AOI see: Vayrynen (1979, pp. 66- 
TS) e The AOI also sometimes referred to as the AMIO-The Arab 
Military Industries Organization. 
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The supplier agreed to deliver technical assistance and 
training, as well as some initial equipment over the period 
of the agreement. In each case, the AOI had the majority 
interest in the subsidiary company (Vayrynen and Ohlson, 
mo, pp. L1Q-ll2). Table 18 lists the characteristics of 


the initial AOI joint ventures with Western companies.” 


E. FOREIGN DESIGN ASSISTANCE 

Foreign design assistance has become an important type 
of technology transfer. Some cases of design assistance 
are listed in Table 19. 

The supplier country transfers information that may be 
Sietosified and thus difficult to obtain for designing an 
indigenous weapon system. 

iieseenaiternative channels of military technology 
transfer are not clearly differentiated and thus often 
overlap. In this sense, there are two main points to be 
considered in the selection of the channel. (White, 1983, 


p. 36) First, generally, the terms and conditions 


mest uture of these prozects looked dim, when, in 1979, Saudi 


Arabia and the other Gulf ACI members decided to stop funding AOI 
activities and leave the AOI. The main reason, it was argued, was 
that the Camp David Peace Treaty between Israel and Egypt directly 


contradicted the purpose of the AOI. 


oS 


TABLE 18. 


Joint Venture Established Ownership 


Arab-American 1978 AOl 51% 
Vehicle Co. 


(AAV) 49% 


1977 AOI 70% 
British Aerospace 


30% 


Arab-British 
Dvrnamies Co. 
(ABD) 


Arab-British 
Helicopter 
*=(Co. (ABII) 


1978 AOI 70% 


Westland 30% 


AOI! 70% 
Rolls-Royce 30% 


Arab-British 
Engine Co. 
(ABE) 


1978 


AOI 64°,” 
Dassault-Breguet 
36%," 


Arab-Prench 
Aircraft Co. 
(AFA) 


1978 


Arab-French 
Engine Co. 
(AVE) 


1978 AO! 85°," 


SNECMA 15%* 


AO! 70%, 
Thomson-CSF 30% 


Arab 
Electronics 
Co. 


Product 


CJ-6 jeeps 


American Motor Co. 


Swinefire anti-tank 


rmussiles 


Lynx helicopters 


Gem engines 


Alpha Jet trainer/ground 
attack aircraft 


Turbomeca-SNECMA 


Larzac turbo-fan 
engines for the 
Alpha Jet 


Military electronics 


INITIAL AOI JOINT VENTURES 


Comment 


. Some to be equipped with 


Swingfire anti-tank missiles; 
contract value $30-35 million, 
12,000 jeeps annually 


Contract value $80 million 


Planned procurement of 280; 
initial contract for 50 worth 
$110 nutlion 


750 turbo-shalt e1gines to 
power the Lynx helicopters; 
contract value $115 million 


Planned procurement of 160; 
to be followed by assembly 
of Mirage 2000 


To be followed by the 
SNECMA 53 powering the 
Mirage 2000 


Only major AOI plant outside 
Egvpt; situated at Al Khar} in 
Saudi Arabia; to produce 
avionie equipment for 
AOI-produced aireraft 


Fate of Project 
After 1979 
Continued 


Continued 


Cancelled; the company 
now assembles 
Acrospatiale Gazelle 
helicopters 


Cancelled; the company 
now assembles 
Turbomeca Astazou 
engines for the 
Gazelles 


Cancelied, but continue 
in modified form since 
1981 


Cancelled, but continue 


in modifed form since 
1981 


Probably discontinued 





* These percentages represent the current shares. At the time of AOI’s dissolution in 1979, the shares were not fixed. 
Planned shareholding of Dassault-Breguet and SNECMA was reportedly to lave been 25 percent. 


Pig 
Source: R. Wayrvnen and T. Ohlson, “Egypt: Arms Production in the Transnational Context,” in M. Brzoska and T. Ohlson, 
eds., Arms Production in the Third World, SIPR1, Taylor & Francis, 1986, p. 112. 
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TABLE 19. 


! 


Country 


Argentina 


Argentina 


Egypt 
South Africa 


Argentina 
Taiwan 
Argentina 
Brazil 


Taiwan 
Thailand 


India 
South Korea 


SELECTED CASES 


Designation 


IA-27 Palqui 


IA-33 Palqui-2 
HA-200 
Whiplash 


TAM 

AT-3 

IA-63 Pampa 
V-28 Type 


Chin Freng 
Thaiang Type 


Vicram Class 
Rokit 


FOR FOREIGN 


\ 


Description 


Fighter 


Fighter 
Trainer 
Air-to-Air 
Missile 
Medium Tank 
Trainer 
Trainer 
Frigate 


Surface-to- 
Surface 
Missile 

MCM 

Corvette 

Main Battle 
Tank 


DESIGN ASSISTANCE 


Design Design Assist- 


Year 
1946 


1950 
1960 
1964 


1974 
Ue) a ie 
od? 
1978 


(1978) 
1978 


1979 
1983 


ance From 


Dewoitine, 
France 
Kurt Tank, 
FRG, Spain 
ERG 


FRG 


Thyssen, FRG 

Northrop, USA 
Dornier, FRG 

Marine Techaik, 
FRG 


Israel 


Perrostaal, FRG 
The Netherlands 

General 
Dynamics 


APP SPSSSOOSHSHE SOO HE ESHSOSOSS GH US GHEE EEE EDSE EE SES DEE E HE HEDESDE DESH HDDS OBSHO HOOD OOOOH HEH ED FESO HED SEO OEOEEEE SEE EES BOS SESE HEEDEOESESEDESOEE EEE BODO D OS ODOR HH HERA OHHH OHHH HHS SOSH HHESSHHESE HS SHHPHTH HSH HHSHHESHEDSHHHISHHHH HHH HEEHEESS OS SESH SSH OSH HH SOOD 


( ) uncertain data 


Source: 
World: 


2. 


M. Brzoska and T. Ohlson, 
An Overview," 
Production in the Third World, 


in M. 


Brzoska and 
SIPRI, 
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"Arms Production 
T. Ohlson, 
Taylor & Francis, 


in the Third 
eds., Arns 
1986a, p. 


negotiated within each form are more important than the 
forms as suehe Second, the correct choice of the channel 
depends on the type and size of the weapon project, 
internal capacity of the recipient military—-industrael 
firm, anda constellation of external factors, ranging from 
legislation to external finance. 

From the efficiency point of view, generally, it is 
assumed that joint ventures are better than other transfer 
channels. The first reason is that the technology 
supplier, who shares the risks and profits of the project, 
will be directly interested in the success of the 
enterprise. The second reason is that there is a 
continuous association in responsibility and division of 
labor between the partners. (White, 1983, p. 21) 

Through the network of licenses, coproduction, joint 
ventures and foreign design assistance agreements, today’s 


military technology receiver becomes a producer. 
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V. THE RESULTS OF MILITARY TECHNOLOGY TRANSFER 


The transfer of military technology to developing 
countries affects the military and civilian sectors. 
Moreover, the transfer has benefits and drawbacks to both 


Supplier and receiver countries. 


A. EFFECTS ON THE CIVILIAN SECTORS OF THE SOCIETY 

Neuman and Harkavy (1979, pp. 234-237) developed a 
hypothetical model that shows how military technology 
transfer connects with the rest of society in developing 
countries (Figure 4). 

The transfer process begins when the policy makers of 
a developing country decide on the basis of their available 
resources, and security and development goals, to obtain 
military technology abroad. After negotiations with the 
Supplier country are complete and the requirements of the 
buyer country established, the formal transfer of military 
technology begins. Even hefore receiving the military 
technology, the military derives benefits from this 


transfer such as increased technical, management, and 


Q7 


language training; perhaps higher morale; travel abroad; 


larger budget outlay; and so on. 


FOREIGN POLICY 
GOALS AND ARMS poe 





SUPPLIER RECIPIENT 
PERCEIVED NATIONAL PERCEIVED NATIONAL INTERESTS 
INTERESTS 








INTERNAL REGIONAL ECONOMIC 
SECURITY AND INTER~ GROWTH AND 
NATIONAL DEVELOPMENT 
SECURITY 











TRANSFERS POLICY | 
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t Ss TRANSFERS OF @ 
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TYPE OF TRANSFER MANAGERIAL TECHNIQUES 
AGREEMENT MAINTENANCE, OVERHAUL, 
AMOUNT OF HARDWARE PRODUCTION CAPACITY 
OPERATIONAL ABILITY 
EFFICIENCY 
LITERACY 
EDUCATION 
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CIVILIAN 
ECONOMIC SECTOR 


GOVERNMENT INDUSTRIAL DUAL-USE MAN- 

RESOURCES MANUFACTUR- INFRA- POWER 

AND PLANS ING SECTOR STRUCTURE SUPPLY 
AND 












CIVILIAN 
HUMAN NEEDS SECTOR 


CRESOURCES, SERVICES 
PLANS, AND INDIVIDUAL REGIONAL 
OUTPUT) =~ [DEVELOPMENT DEVELOPMENT 


Note: The direction of any particular arrow and the 
value of its net flow (positive or negative) may change 
from time period to time period. 





Source: S. G. Neuman and R. E. Harkavy, "Transfers and 
Economic Development," in S. G. Neuman and R. E. 
Harkavy, Arms Transfers in the Modern World, Praeger 


Publishers, 19997, D2ae2eo- 


Figure 4. Effects of Military Technology Transfer on 
Civilian Sectors of the Society 
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However, as the military technology begins to arrive, 
the picture becomes more complicated. Negative spinoffs 
affect some parts of society, although this can vary with 
the amount and kind of military technology received. For 
example, increased military demand may create a drain on 
already scarce human and natural resources, disrupt 
Civilian, and overload insufficient communications networks 
and infrastructure facilities. On the other hand, some 
Civilian sectors may derive many unanticipated benefits 
from these military activities. The housing, 
communications, transportation, educational, and health 
sectors are often the first to be mobilized to meet 
military requests associated with imported military 
technology. 

Bases must be built to store, operate and maintain new 
weapons. Housing, roads, railroads, parts, telephones, 
electricity, water supplies, schools, and hospitals must be 
established to serve them. In turn, these bases often 
located in remote regions of the country, stimulate the 
growth of satellite cities which leads to further change. 

The industrial sector also becomes involved. A longer, 


better educated military creates a larger, more 


8i9 


sophisticated domestic market. In addition, “ere” food? 
uniforms, medicines, supplies, and technical equipment 
(ranging from batteries to buses) must be purchased by the 
military from the civilian economy. In this way, not only 
profits, but large amounts of technical and management 
know-how, are transferred into the civilian sector. Thus, 
local manufacturers gear up their production lines for a 
bigger market and are encouraged to produce a better 
Dreauer.. 

As the capabilities of the country increase, feedback 
from the civilian sector influences arms-procurement 
policies. Security and development goals change as the 
country grows; competing pressure groups vie for foreign- 
exchange resources; domestic industries and educational 
institutions provide more of the needed resources so that 
foreign military equipment and training become less 
necessary, and the circle is complete. (Neuman and Harkavy, 


1979, p. 236) 


B. EFFECTS ON THE MILITARY 
It is becoming increasingly evident that military 
technology is a powerful factor in shaping the military 


doctrines. Military technologies and doctrines mutually 
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reinforce each other within a political environment. (Tuami 
and Vayrynen, 1982, p. 254) 

When developing countries transfer military technology 
at the same time, they also acquire specific modes of 
Organization and military doctrines from the developed 
eountries. 

This is not necessarily bad; however, it cannot help 
but confuse military planning and raise questions 
about operational effectiveness. Possession of a new 
technology is not equivalent to the possession of a 
new military capability. This technology must be 
PiecorpOoraced into the existing military structure. If 
it cannot, then the structure must be changed (which 
could entail considerable Gs Pulpe LOM) Oi the 
technology should be abandoned. (Moodie, 1979, pp. 41- 
42) 

As a result of military technology transfer, mainly the 
structure of the armed forces of a country ought to change 
toward professionalized organization in order to use'‘the 
technological development efficiently. 

C. ADVANTAGES AND DISADVANTAGES OF MILITARY TECHNOLOGY 
TRANSFER 
Military technology transfer has both benefits and 


Grawbacks for recipient countries as well] as supplier 


countries. 


oi: 


1. Recipient Country 

Through the technology transfer process, the 
recipient GCOumMeiry acquires the necessary military 
technology which has been proven technically, without an 
unacceptably high degree of risk, on a fast timetable. 
Moreover, the recipient country can supplement its own 
development programs, and acquire spare parts and 
components easily. However, there are possible 
disadvantages in becoming a recipient of military 
technology: (Office of Industrial Innovation, 1986, Dyas 


1. The recipient could become locked into a particular 
technology, 


2. The recipient may assume the obligation to purchase 
tied-in products, such as spare parts and associated 
elements while utilizing technology, 

3. The recipient can be forced to accept restrictions in 
its marketing and policies relating to the licensed 
military technology, such as restrictions on expomee 

2. Supplier Country 
There are several benefits to suppliers of military 


technology (Parker, 1974, p. 31). These include: 


1. Maintaining reasonahle, friendly relations with 
recipient nations, 


2. Retaining a share of the market in recipient 
COUNEEZES, 


3. Decreasing the balance-of-pavment deficits, 


a2 


4. Establishing the recipient country aS a market for 
hoth the supplier’s spare parts and maintenance 
services for the transferred technology and, finally, 

5. Permitting the supplier to acquire a part-interest in 
the recipient company in return for supplying the 
technology, such as in a joint venture. 

On the other hand, the recipient country could become 
a competitor and threaten the lead of the supplier’s 
technology. Therefore, the supplier may choose not to 
Sepplry™itswmilitary “technology. Moreover, the supplier 
country also has to worry that technology supplied to 
unstable regimes may someday fall into the hands of hestile 
forces. na aio orOwange@earms production in #the 
developing countries will reduce the supplier’s control 


over some of its more ambitious and independent-minded 


clients. 


aS 


VI. CONCLUSIONS AND RECOMMENDATIONS 


The ultimate objective of Turkish defense policy is to 
achieve self-sufficiency in arms production to assert 
national independence. However, there are two major 
reasons why achieving total self-sufficiency in arms 
production in Turkey is very difficult. First, mila, 
technology develops so fast that the limited resources do 
not allow outlays on research and development to keep up 
Wake 2 Second, producing everything related to all 
military systems often is not possible or not feasible 
within the resource constraints. 

Success in developing and producing defense systems 
relies heavily on the industrial capability, human capital 
and technological base. As Table 4 shows, Turkey has more 
defense production capacity than she has been using. 
Therefore, there are some slack resources which have not 
been used in the arms production process such as the 
private sector ability. . On the other hand, Turkey @iae 


enough technological base only to assemble some of the 
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weapon systems and production of basic components designed 
abroad. 

In order to produce major weapon systems to satisfy the 
needs of the Turkish Armed Forces and export purposes, 
Turkey has to transfer military technology from abroad. 

The following projects have been selected to fulfill 
the needs of the Turkish Armed Forces to create an adequate 
technological base in the arms production and for export 
military hardware: 

ier —16 €/D combat aircraft 

2. Light cross-country vehicles 

3. Low altitude air defense system 

4. Stringer and Maverick missile 

5. Multiple-launch rocket systems 

6. Armored combat vehicles 

7. Transportation aircraft and helicopters 

If the prescribed path strategy of military technology 
transfer for total self-sufficiency in arms production is 
followed, it is very likely that the efforts moving from 
licensed to indigenous production will fail. There is no 
developing country which has achieved the total self- 


sufficiency in arms production. For example, Argentina in 


oe) 


the 1950s and “Egypt in the 2960s failed in@imie ing) 2.47) 
licensed production to indigenous arms production. Israel, 
India and Brazil have been more successful, but they are 
dependent on foreign military technology in terms of 
blueprints and components. 

Turkey first has to create an efficient military 
technological base and reduce the technological gap by 
utilizing licensing, coproduction, joint venture lames 
foreign design assistance as channels of technology 
transfer. Depending on terms and conditions negotiated 
within each channel, joint ventures may be better than 
other transfer forms, because technology suppliers share 
the risks of the weapons production. 

Policy makers in a have agreed that joint venture 
with economic offsets would allow for an expansion of the 
domestic arms production. Also this will facilitate the 
transfer of military technology to Turkey and enhance 
Turkey’s status in the international arms market. 

The key requirement of joint venture, coproduction and 
licensing agreements should be a provision that permits 
export sales of the military product to third parties. In 


addition, arms production agreements should require that 
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the foreign investor be the minority shareholder in any 
joint venture with a Turkish firm. For instance, one-third 
participation by government capital, one-third by the 
foreign firm, and one-third by Turkish private enterprise 
may be put into implementation as a policy. 

Turkey has limited research and development capacity 
and relatively dependent industrial sector. Therefore, 
instead of having a desire to become self-sufficient in a 
broad range of equipment, Turkey should be specializing in 
military products in which she can develop a competitive 
advantage. 

After acquiring a certain level of military technology 
and experience in production of weapon systems, Turkey then 
Should apply engineering strategies in the indigenous arms 
production. Because, developing new technology is very 
ceoely. Furthermore, technologically sophisticated 
products rapidly become obsolete, forcing the producers to 
modify and improve on a continuous basis. 

One of the engineering strategies that Turkey may 
follow is “add-on engineering". Application of this 
Strategy will start with existing weapon technology which 


is first transferred and then produced under license or 


J] 


other means. The designs may then be studied, modified, 
and adopted to the requirements of the Turkish Armed 
Forces. In this strategy, efforts are put at updating and 
improving the existing military technology rather than 
investing scarce resources into the development of new 
designs. 

The second strategy that Turkey may follow is “add-up 
engineering". The Turkish defense industry may put 
together components available from any outside sources to 
a system not available elsewhere. Therefore, the basic 
source of technology is not one specific system. This 
strategy requires the availability of the major components 
and more technical capability than add-on engineering. 

Turkey would not suStain a domestic defense industry 
without arms exports. However, exports of weapons can only 
be achieved in the international market if the domestic 
arms production is efficient, if its product is of @@e@ed 


quality, is simple, and it’s prices are competitive. 
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APPENDIX A 


MILITARY CRITICAL TECHNOLOGIES LIST 
COMPUTER NETWORKS TECHNOLOGY 


Network Architecture 
Implementation Technologies 


COMPUTER TECHNOLOGY 


System Architecture Technology 

General System Architecture Technology 
Processor Architecture Technology 

Memory Hierarchy Technology 

Systems Hardware Development and Production 
Technology 

Computer Hardware Development Technology 
Computer Manufacturing Control System (CMCS) and 
Computer Assisted Manufacturing (CAM) Technology 
Interconnections Technology 

Production Test Technology 

Computer Cooling Technology 

Power Supply and Distribution 

Digital Computer System Utilization Technology 
Computer-Assisted Servicing (CAS) Technology 
Computer system Coun TouUrdt 2On Management 
Technology 

Digital Computer Security Technology 
Computer-Assisted Training/Simulation Technology 
Logic and High-Speed Memory Assembly Technology 
Semiconductor Logic and Memory Assembly 
Technology 

Maanetic Core Memory Technology 

Josephson Junction Technology 

Charge-Coupled Device (CCD) Memory Technology 
Magnetic Bubble Logic and Memory Technology 
Magnetic Cross-Tie Memory Technology 
Plated-Wire Memory Technology 

Microprocessor Technology 

Storage Technology 
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Magnetic Disc Storage 

Maqnetic Disc Read/Write Head Technology 
Magnetic Disc Recording Media Technology 
Winchester Disc Technology 

Flexible Disc Drive Technology 

Magnetic Tape Storage Technology 
Conventional Magnetic Tape Drive Technology 
Cartridge/Cassette Technology 

Other Storage Technology 

Electron Beam Memory 

Optical Cryogenic Memory Technology 
Holographic/Laser Memory Technology 

Video Disc Digital Recording Technology 
Archival Magnetic Tape Memory Technology 
Dale abieeyl Computer Display and Peripheral 
Technology 

Alphanumeric and Graphic Terminal Technology 
Peripheral Technology 

Digital Flat-Bed Technology 

Nonimpact Line Printer Technology 

Analog and Hybrid Computer 

Other Related Technology 

Speech Processing Technology 

Artificial Intelligence Technology 


SOFTWARE TECHNOLOGY 


Development Environment Technology 

Software Life-Cycle Management Technology 

Software Library Data Base 

Software Development Tool Technology 

Formal Methods and Tools for Developing Trusted 
Software Technology 

Operations and Maintenance 

Maintenance of Large Software Product Technology 

Application Software Technology 

Secure Software Technology 

Large Self-Adaptina Software System Technoloav 


AUTOMATED REAL-TIME CONTROL TECHNOLOGY 
Utilization of Digital Processing, Technology 
Analog and Hybrid Computing Technique Technology 


Display Technology 
Related Software Technology 
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MATERIALS TECHNOLOGY 


Metals and Alloys Technology 

Magnetic and Amorphous Metals Technology 

Nickel-Based Alloys Technology 

Titanium Alloys Technology 

High-Temperature Coatings Technology for 

Superalloys and Titanium 

Niobium (Columbium) Alloys Technology 

Molybdenum Alloys Technology 

Tungsten Alloys Technology 

Casting and Coating Technology of Intricate 

Hollow Superalloy Shapes 

Plasma Spraying Technology 

Advanced Powder Metallurgy Technology 

Ssupemp last te Bormeng/Paffusion Bonding (SPF/DB) 
Technology 

Titanium, Nickel, and Iron Aluminides Technology 

Superconducting Materials Technology 

Pressure Pipe Fittings Technology 

Advanced Composites Technology 

Fibers and Filamentary Materials 

Filament Winding, Tape Laying, and Interlacing 
Technology 

Advanced Organic Matrix 

Metal- and Graphic-Matrix Composites Technology 

Ceramics Technology 

Superalloy Composites Technology 

Processing and Forming Technologies 

Hot Isostatic Pressing (HIP) Technology 

High-Temperature Press Technology 

Isothermal Rolling Mill Technology 

Isothermal Metal Working Technology 

High-Temperature Furnace and Coating URLe 

Technology 

Numerically Controlled Machine Tools Technology 

Precision Turning Machines Technology 

Spin- and Flow-Forming Machines Technology 

High Vacuum Technoloyy (Pumps) 

Laser Processing Technology 

High Performance Welding Technology 

Fracture Analvsis, Nondestructive Evaluation 

(NDE), and Control Technology 

Test Equipment for Integrated Structural Testing 

Technology 


IGA 


OY 


~] 


~] 


OV OY OV OY OY OV OY OY OY OD 


OveG) 01-079) 0) 


III JAAD WYN YN YYW YN YN YJ YA YA 4 ~I 


> 


WM NMNN LN 


ee, 


MONMNMNPEFP PPP PB 


HOS WN 


ODAATIHDUUSWNHE 
WwW 


WNHONMONPPRPRPPPRPRPPEPRPHPPHPHPHP BE 


Gd WW 


oOo) ©& ON 


a 


DIRECTED ENERGY TPTECENOEOGY 


High Energy Laser (HEL Lasers) Technology 

High Energy Laser Technology 

Mirror and Optical Device Technology 

Beam Pointing and Control Technology 

Mounting Subsystem Technology 

Beam-Targeting Coupling Technology 

Beam Propagation Technology 

Particle Beam Technology 

High-Current Particle Beam Generation Technology 

Post-Injection (Particle Beam Accelerator) 
Technology 

Short-Term Energy Generation Subsystem Technology 

Beam Propagation Technology 

Beam-Target Coupling Technology 

Beam Control Subsystem Technology 

Beam Neutralization Technology 

Microwave Energy Transmission Technology 


SEMICONDUCTOR AND ELECTRONIC COMPONENT TECHNOLOGY 


Microcircuil teTeekno hogy 
Wafer Preparation 

Epitaxy 

Oxidation 

Maskmaking 
Lithography-Resist Processing 
Lithography-Wafer Imaging 
Selective Removal 
Diffusion/Implementation 
Thin Film Deposition 
Assembly 

Testing 

Facilities 

IC Design 

Hybrid Microea rcumaes 
Microwave Microcircuits 
Discrete Transistors 
Diodes 

Thy 2 is € O1es 

Detector, Tube, Intensifier, and Cooler 
Technology 

Semiconductor Detectors 
Photomultiplier Tubes 
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Image Intensifiers 

Thermoelectric Coolers 

Acoustic Wave Device Technology 

Thin Film Memory Device Technology 

Magnetic Bubble Memories 

Plated Wire Memories 

Cross-Tie Memories 

Passive Component Technology 

Ferrite Materials 

Boundary Layer Monolithic Ceramic Capacitors 
Quartz Crystals 

Printed Circuit Boards 

Cryogenic Component Technology 

Superconducting Digital Components 
Superconducting RF Components 

Cryogenic Coolers 

Electronic Material Technology 

Bulk Indium Phosphide (InP) 

Bulk Gallium Arsenide (GaAs) 

(op ere: haseebpiwaxy Ofwdii~Ga-P,.,ASsen InP 

Lead Lanthamum Zirconium Titanate (PZLT) 

Lead Zirconium Titanate (Pb(Zr,T1)0,,P2T) 

MgO (Magnesium Oxide, Periclase) 

Dem ealne ineerterence. Coatamgs for.Optics and 
Other Applications by Vacuum Deposition 

Sodium and Potassium Halides (NaF, NaCl, KCl, KBr 
etc) 

Thallium Bromoidiode (TIBr,1,,,KRS—5) | 
Denverogen —hOsponakes. (ADP, KDP, KD P, CD P, CD 
A, etc) 

boii ieee on Onde. (SSP 75 Ba.,510..) Bismuth 
Germanium Oxide (BGO, Bi,,GeO.,,) 

Polyvalent Binary Fluorides (e.g., BaF, CeF, LaF, 
ig Vip ae. 

Mrtmaa tm UOTRAES © (6.00 eypedal YE, KY aBuo pe CTC) 

Niobates and Tantalates (e.g., LiNbO,, LitTao, 
KNbO,) 

Neodvmium Laser Hosts (especially YAG (Y.A1.,.), 
DitmosesO TAG LUG ting basse UK, Near 0, K,NdLI.F,,, etc) 
Lanthanum Chloride Laser Materials (LaCl,: Pr”, 
Er’ etc) 

Mercury Cadmium Telluride (bulk and thin films) 
Cadmium Telluride Crystals 

Lead Telluride (PbTe) 
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Ipitazial Lead Tin Telluride and Lead Telluride 
(PbSnTe and PhTe) 

Lead Tin Selenide (Pb,,SN,Se) 

Electroptical Materials with the Chalcopywrite 

SEGuUCe Wise 

Rate Earth-Transition Metal Permanent Magnets 
(example: samarium cobalt and substituted 
Samarium cobalt) 

Galdolinium Gallium Garnet (GGG) and Substituted 

GGG as a Substrate for Magnetic Oxide Films (see 

also Section 7 a5) 

Materials for Magnetic Bubble Memories (Thin 
Magnetic Films Grown on Subsrates) 

Germanium-High Purity Detector Grade 

3" or Greater Diameter Silicon Wafers 

Detector Grade Silicon Wafer with Resistivity 
10, O00=157 0 CG 8etnem | 

Indium Doped Extrinsic Silicon Crystals with 

Indium Concentration of abouts” ene 

Silicon on Sapphareseses) 

Pyrolytic Boro wit Vdes4 EB) 

Gallium Antimonide 

Indium Arsenide 

Indium Antimonide 


INSTRUMENTATION TECHNOLOGY 


Time-Domain Measurement Technology 

Oscilloscope Technology 

Time Interval Measurement Technology 

Radio Spectrum Analyzer Technology 

Panoramic and Digital Receiver Technology 

Real-Time Spectrum Analyzer Technology 

Frequency-Counter Technology 

Frequency Standards and Signal Source Technology 

Frequency Standard Technology 

Frequency Synthesizer Technology 

Signal Generator Technology 

Electrical Parameter and Digital Measuring 
Technology 

Network Analyzer Technology 

Digital Volume Measuring Technology 

Microwave Power Meter Technology 

Digital Instrument Technology 

Logic Analyzer Technology 
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Microprocessor Development System Technology 
Analog-to-Digital and Digital-to-Analog 
Converter Technology 

Automatic Test Equipment Technology 

Digital Storage Oscilloscope and Digitizer 
Technology 

Recording Technology 

Recorder/Reproducer Technology 

Photographic and Optical Measurement Technology 
Photographic Interpretation Technology 

Laser Rangefinding Technology 

Laser Measurement Technology 

LIDAR/Laser Radar Technology 

Aerial and Streak Camera Technology 

High Speed Cinema Recording Technology 
Microdensitometer Technology 


TELECOMMUNICATIONS TECHNOLOGY 


Telecommunications Systems Technology 

RF Communications Systems Technology 

Optical Communications Technology 

Acoustic Communications Systems Technology 

Space Qualified Telecommunications Equipment 
Technology 

Switching Technology 

Cireurenorwteching Technology 

Message Switching Technology 

Packet Switching Technology 

Modems and Multiplexing Technology 

Modem technology 

Multiplexing Technology 


COMMUNICATION, NAVIGATION, GUIDANCE, AND 
CONTROL TECHNOLOGY 


Vehicle Control Technology 

Spacecraft Guidance and Control Technology 

Spacecraft Stabilization Technology 

Spacecraft Attitude Control 

Spacecraft Techniques for Space Environmental 

Effects 

Satellite Thermal Design Technology 

Onboard Sensor Techniques Providing Control 
Information 
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Air Vehicle Guidance and Control Technology 

Remote Control Techniques 

Ship Guidance and Control Technology 

Navigation and Positioning Techniques 

Techniques for In-Water Speed Measurement and 
Integration 

Submersible Guidance and Control Technology 

Inertial Navigation Systems (INS) and Related 
Technology 

Inertial Navigation Systems Integration 

Technology 

Inertial Gimballed Platform Technology 

Inertial Strapdown Systems Technology 

Floated Ball-Bearing Gyroscope Technology 

Gas Bearing Gyroscope Technology 

Flexure Rotor Gyroscope Technology 

Ring Laser Gyroscope Technology 

Electrostatically Supported Gyroscope Technology 

Nuclear Magnetic Resonance Gyroscope Technology 

Fiber Optics Gyroscope Technology 

Low-Cost Gyroscope Technology 

Accelerometer Technology 

Autopilot Technology 

Test, Calibration and Alignment Technology 

Cooperative Systems for Radio Navigation and 

Radio Communication Technology 

Techniques for Platform Cooperative Radio- 
Navigation and Radio Direction Finding 

Radio Signal Conversion Technology 

Radio Signal Detection and Processing Technology 

Navigation Computation and Control Technology 

Systems Integration Technology 

Pate to Lm Cooperative Radio Communication 

Technology 

Radio Signal-to-Noise Enhancement Technology 

Antenna Matching Over a Multiplicity of User 
Allocated RF Band Technology 

Radio Signal Transmitting, Receiving Detection, 

and Processing lechnoteq, 

General Avionics/Electronics Systems Technology 

Utilization of Solid-State Digital Componentamea 

System Design Technology 

System Architecture Technology 

Ruggedized/Hardened Equipment Technology 
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Display and Control Interface for Integrated 
Communication/Navigation Technology 

Improved mii ——-HoOlogmaphic Combiner Lens 

Technology 

VWoree Cent roleinput Technology 


MICROWAVE TECHNOLOGY 


Microwave Tube Technology 

Electron Gun and Beam Design 

Microwave Circuits 

Microwave Tube Assembly 

Microwave Solid-State Device Technology 

High Power Microwave Control Component Technology 
Waveguide and Component Technology 


VEHICULAR TECHNOLOGY 


Aeronautical Vehicle Technology 

Laminar Flow Control (LEC) 

Airfoil, Helicopter Rotor and Wing Designs 
(including high lift devices) 

Computer-Aided Design and Manufacture (CAD/CAM) 

Technologies for Integrating Sensor Subsystems 

Control and Configured Vehicles 

Flight Control and Flight Management 

Electromagnetic Hardening Technology 

High Contact Ratio, Double-Helical (Herribone) 
Gears 

Jplalogl Sileennad: wean Gy (Loss OF Lubrication) 

Technology 

Advanced Propellers 

Advanced Structural Bonding 

Marine Vehicle Technology 

Hydrodynamic Design of Advanced Hull Forms 

Foil and Foil Structure Design for Advanced 
Bvaroroils 

Lightweight Marine Platform Structure Technoloay 

Reemmology for Fe-ibile Curtains amd Skirts for 

Air Bubble Supported Platforms 

Automated Platform Controls for Hydrofoils and 

Other High-Speed Marine Vehicles 

Polymer Injection Technology for Drag Reduction 

Deep Submergence Vehicle Technology 

Manned Submersibles, Untethered 
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Manned Submersibles, Tethered and Diving 
Equipment 

Unmanned, Tethered and Towed Submersibles 
Unmanned, Untethered Vehicles 

Syntactic Foam Technology 

Gas Turbine Propulsion for Aeronautical Vehicle 
Technology 

System Contigu tac don, Aerodynamic and 
Thermodynamic Analysis 

Variable Flowpath Technology 

Centrifugal Flow Compressor Aerodynamics 

Axial Flow Fan and Compressor Aerodynamics 
Turbine Technology 

Cooler Turbine Technology 

Rotating Propulsion System Structures 

High DN Rolling Element Bearings 

Gas Film Bearing Design 

Ceramic Hybrid Bearing Design 

Gaspath Sealing Technology 

Gaspath Sealing Technology 

Coating Technology. 

Combustor Aerodynamics 

Combustion System Structures 

Afterburner/Ductburner Aerothermodynamics 

Frames, Duct, and Cases 

Propulsion System Integration Technology 
Electronic Control Technology and Diagnostics 


sensors, Actuators, Interfaces, and 
Interconnections for Advanced Engine Control 
systems 


Fuel Pumps 

Electrical Power Generation 

Inlet Technology 

Nozzles, Thrust Vectoring, and Thrust Reversing 

Technology 

Wind Tunnel and Propulsion Test Cell Technology 

Gas Turbine Propulsion for Marine Vehicle 

Technology 

Gas Turbine Engine Moisture and Particulate 
separator Systems 

Protective Coating Technology for Marine Gas 

Turbine Engines 

Technology for Heavy Fuel Capability for Marine 

Gas Turbine Engines 

High Temperature Heat Exchanger Technology 
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Lightweight Combined Gas and Steam Turbine 

(COGAS) Systems 

Other Marine Propulsion Technology 

Composite Shafting 

Lightweight Gearing 

Water-Cooled and Superconducting Electrical 
Machinery 

Ship Propellers 

Advanced Lift Fans 

Large Advanced Waterjets 


Energy Generation, Conversion and Storage 
Technology 

Photo Voltaic Cells 

Radioactive Thermoelectric and Thermoinic 
Generators 


Fuel Cells 

Aerospace Quality Nickel-Cadium and Nickel 
Hydrogen Batteries 

Special Purpose Primary and Reserve Batteries 
Lithium Primary and Secondary Batteries 

High Energy Density--High Temperature Secondary 
Batteries 

Power Conditioning 

Advanced Flywheels for Energy Storage 


OPTICAL AND LASER TECHNOLOGY 


Fiber Optic Technology 

Fiber Technology 

Fiber Optic Cable Technology 
Source and Detector Technology 
Fiber Optic Connecting and Splicing Technology 
Optical Coupler Technology 
Integrated Optic Technology 
Filter Technology 

Mirror and Surface Technology 
Dye Laser Technology 

Gas Laser Technology 
Semiconductor Lase1t Technology 
Solid-State Laser Technology 
Chemical Laser Technology 


SENSOR TECHNOLOGY 


imtransed . Opiscateanme OV Sensor Technology 


IUGRS. 


14.2 Passive X-Ray Sensor Technology 

14.3 Conventional Acoustic Sensor Technology 

14.4 Fiber Optic Sensor System Technology 

14.5 Magnetometer and Magnetic Sensor Technology 

14.6 Gravity Meter Technology 

14.7 Radar and Related Technology 

Wate 1: Systems Architecture, Design and Integration 
Technology 

AGS 2 Transmitter Technology 

ie: et Pee: Advance Radar Antenna Design Technology 

14.7.4 Radar Receiver Technology 

d 47: Oe re. Signal Processing Technology 

1A .6 Display Technology 

14.7.7 Radar Absorbing Material Technology 

1560 UNDERSEA SYSTEMS TECHNOLOGY 

Lge Undersea Acoustic Technology 

HS sed ites Acoustic Propagation, Modeling, and Forecasting 
Technology 

see. 2 Acoustic Reception Technology 

io yee eens. Acoustic Transmission Technology 

15 alee 4 Acoustic Display Technology 

VSe2 Platform Acoustic Technology 

is Heavy Lift Salvage Technology 

15.4 Deep Sea Sensor Implantation Technology 

Loss Research Facility Technology 

1620 CHEMICAL TECHNOLOGY 

ier. Al Polymeric Material Technology 

VereZ Hydraulic Fluid Technology 

Is. S Synthetic Lubricating Oil and Grease Technology 

16.4 Synthetic Elastomer Technology 

WK oy oS, Atmospheric Purification Technology 


Source: U.S. Department of Defense, The Military Critical 
Technologies List, Office of the Under Secretary of 
Defense, Acquisition, October 1986. 
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APPENDIX B 


TYPES OF OFFSETS 


Coproduction: Agreements between governments that permit 
a foreign government or producer to acquire the technical 
information to manufacture all or part of a U.S. defense 
article overseas. It includes government to government 
licensed production. 


Licensed Production; Overseas PrOgucEel1on Of U.S. Origin 
defense articles based upon the transfer of technical 
information under direct commercial arrangements between a 
U.S. manufacturer and a foreign government or producer. 


pemcontractor Production: Overseas production of a part or 
component of a U.S. origin defense article. The 
Subcontract does not necessarily include license of 
mecemrecal information. This type of production is usually 
a direct commercial arrangement between a U.S. manufacturer 
and a foreign producer, and often takes the form of a joint 
venture or subsidiary 


Overseas Investment: Investment arising from the offset 
agreement, taking the form of capital invested to establish 
Or expand a subsidiary or joint venture in the foreign 
land. 


Technology Transfer: Transfer of technology that occurs as 
a result of an offset agreement (other than coproduction 
and licensed production) that may take the form of research 
and development conducted in the buyer country, technical 
assistance provided to the subsidiary or joint venture, or 
other activities under direct commercial arrangements 
between the U.S. manufacturer and the foreign entity. 


Countertrade: The term is used here to describe all 
agreements including the reciprocal purchase of civil or 
defense goods and services from the foreign entity as a 
condition of sale of military related exports. The 
principals in those arrangements usually are a firm ina 
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developed country and a foreign government or company. 
Countertrade agreements take the same general form in 
Civilian and military sectors. 


Barter: A one-time transaction bound under a single 
contract that specifies the exchange of selected goods or 
services of equivalent value without the use of currencies. 
Barter is used in the international arms trade. In these 
arrangements, money may be exchanged, but the seller, under 
separate contract, agrees either to buy a product from the 
customer or find an export market for his product. 


Counter purchase: An agreement by the initial exporter to 
buy, or find a buyer for, a specified value of unrelated 
goods from the original importer during a specified time 
period. In this form of reciprocal trade, a company see 
military equipment or services to another country for cash 
DIMMs proauceer 


Compensation: An agreement by the original exporter to 
accept, as full or partial repayment, goods derived from 
the original exported product, such as electronic 
components produced from a certain machine. Agreements for 
repayment in related goods are often referred to as "buy- 
backs". 


Sueeeen : Switch trading occurs when one party to a 
countertrade agreement (usually the original seller) cannot 
use or sell goods contracted for. Purchase options for the 
goods are sold by the original buyer at a discount to 
specialists known as Switch traders to dispose of the 
goods on the international market. 


Source: U.S. General Accounting Office, Military Exports: 


Analysis of Interagency Study on Trade Offsets, GAO/NSIAD- 
86-99-BR, Apral 19867 .42eeend wee 
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